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NOTICE

The intention of the National Lakes Assessment 2017 (NLA 2017) project is to provide a comprehensive
G{aGrasS 2% GKS [l 1Sa¢ laasSaaySyd F2NItF1Sax LRyYyRa:
documentation of overall project management, desigmethods, and standards and Quality

Assurance/Quality Control (QA/QC) measures is contained in this document and companion documents,
including:

National Lakes Assessment 2017: Quality Assurance Project Plan (QAPP) {ERP&:@33)
National Lakes Assesment 2017: Site Evaluation Guidelines (SEG) (EPBB3001)
National Lakes Assessment 2017: Laboratory Operations Manual (LOM) (ERAGR30Q4)

These documents together comprise the integrated set of QAPP documents. This dochkimlent (
OperationdManual [FOM] contains a brief introduction and procedures to follow at the base location
and onsite, including methods for sampling water chemistry (grabsiaisitu), phytoplankton,

zooplankton, sediment contaminants, bacteriish eDNAalgal toxinspenthic macroinvertebrates,

physical habitat, and dissolved gases. These methods are based on both the guidelines developed and
followed in the Western Environmental Monitoring and Assessment Program (Baker, et. al., 1997),
methods employed by several kstates that were involved in the planning phase of this project and the
National Lakes Assessments 2007 and 2012. Methods described in this document are to be used
specifically in work relating to the NLA 2017. All Project Cooperators should followghielsdines.

Mention of trade names or commercial products in this document does not constitute endorsement or
recommendation for use. Details on specific methods for site evaluation and sample processing can be
found in the appropriate companion document.

The suggested citation for this document is:

USEPA. 2071 National Lakes Assessment 2017. Field Operations Manual. EfBAL84D2. U.S.
Environmental Protection Agency, Washington, DC.

NOTICE
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1.0 BACKGROUND

This manual describes field protocols and daily operations for crews to use in the 2017 National Lakes
Assessment (NLA2017). The NLA20® | adGr GAadGAOFf aasSaaySyid 27 (K¢
ponds, and reservoirsi(dzo 4 S1j dzSy (i f @ NI F SNNXE Randigdedigfied KA & Y I y dz €
T taaSaa (GKS O2yRAGAZ2Y 2F (GKS ylLaAaz2yQa I 1SarT
9 Establish a baseline to compare future survieydrends assessment and evaluate change in
condition since the NLA 2007 and the NLA 2012; and

1 Help build State and Tribal capacity for monitoring and assessment and promote collaboration
across jurisdictional boundaries.

The NLA 2017 is one of a serdésvater surveys being conducted by states, tribes, the U.S.

Environmental Protection Agency (USEPA), and other partners. In addition to lakes, partners will also

study coastal waters, wadeable streams, rivers, and wetlands in a revolving sequence. pdse qmir

these surveys is to generate statisticaif t AR NB LR NI A 2y GKS O2yRAGAZ2Y 27F
and identify key stressors to these systems.

¢KS 321t 2F GKS b[! HnanmTt Aa G2 IRRNXaa (g2 1Se& | dz
f 2KFG LISNOSyaG 2F GKS ylriAzyQa f
of trophic state, ecological health, and human use (recreation)?
1 What is the relative importance of key stressors such as nutrients and pathogens?

The NLA 201i& designed to be completed during the summer growing season before lake turnover

(June through September). Field crews will collect a variety of measurements and indicators from an
GAYRSE &aAiS¢ 20 (SR lugito 3D &ergerdé&itieaniddleldptieyake if2 T (G K S
the lake isa reservoif, and document conditions of the littoral zone and shoreline from stations around

the lake.

1.1  Selection of Sampling Locations

USEPA selected sampling locations using a probability based survey diesigng@nd Olsen, 2004).
Sample surveys have been used in a variety of fields (e.g., election polls, monthly labor estimates, and
forest inventory analysis) to determine the status of populations or resources of interest using a
representative sample of relatively few members ites. Using this survey design allows data from the
subset of sampled lakes to be applied to the larger target population and assessments with known
confidence bounds to be made.

With input from the states and other partners, USEPA used the following frankeo guide the site
selection process:
1 The National Hydrography Dataset (NHD) was used to derive a list of lakes for potential inclusion
in the NLA 2017. Q
f C2NJ LJzN1IR &aSa 27F (KAA& & dz2NID-$ade fresHwatdr lGkes, pohds, F SNR (0 2
and reservoirs greater than one hectare (approximately 2.5 acres) in the conterminous U.S.,
excluding the Great Lakes.

Mine ponds, retention basins, cooling ponds, and saline lakes due to salt water intrusion were

BACKGRO®ND
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excluded from this study. For more informatiantbe site exclusion criteria refer to the National
Lakes Assessment 2017: Site Evaluation Guidelines (Ef8A840D116-001).

1 The sample size was set to include 1,000 lake sampling events.

The result was the inclusion of 904 discrete lakes, with 96efakes to be scheduled for revisit (a

second sampling event during the same field seasbm. 904 lakes consist of three sets of lakes. The

first set includes 226 lakes that were originally sampled in NLA 2007, resampled in NLA 2012 and will be
resampledagain in NLA 2017. Of these, 43 lakes will be sampled twice in NLA 2017. The second set

includes 218 lakes originally sampled in NLA 2012 that will be resampled again in NLA 2017. Of these, 53
lakes will be sampled twice in NLA 2017. The third set insld66 new lakes that will be sampled for

the first time in NLA 2017, none of which are scheduled to be sampled twice in NLAARO17.

G2PSNBIF YL S¢ tAald 2F FTRRAGAZ2YIf €I | S¥argetbra | f a2 3S
otherwise unsampleablédtes. The oversample list will also accommodate any state wishing to conduct a

state scale survey.

Lakes selected for the NLA 2017 are distributed among six size class categories and are spatially
distributed across the lower 48 states and nine aggreg&@stkrnik Level 3 ecoregions (USEPA, 2013).

Related NLA 2017 documents include the following:
National Lakes Assessment 2017: Quality Assurance Project Plan (EBRAGIA3)

National Lakes Assessment 2017: Site Evaluation Guidelines (EBAL84101)
National Lakes Assessment 2017: Laboratory Operations Manual (EPE6R4)

These documents are available http://www .epa.gov/nationalaquaticresourcesurveys/national
lakesassessment

1.2  Selection and Description of Survey Indicators

As part of the indicator selection process, USERdthe NLA 2017 Steering Committee evaluated
indicators used in NLA 2012, refined methodologies, and identified new indicators for NLA 2017. The
Steering Committee, comprised of state representatives femoh of the EPA regions, provided advice
and recommendations to the Agency on matters related to the NLA 204yf screening and evaluation
criteria includedndicator applicability on a national scale, the ability of an indicator to reflect various
aspecs of ecological condition, and cesffectiveness (e.g., Kurtz et al., 2001). EPA used the

/I 2YYAGGSSQa NBO2YYSyRIlUA2ya (2 NBTAYyS YSiK2Ra FyR
The remainder of this section briefly describes the indicators that the NLA 2017 wiill assess trophic
status, ecological integrity, human use value, and lake characteristics (Table 1.1). Some indicators
provide a basis for evaluating more than one category. For example, an assessment of zooplankton
allows for an examination of ecologidalegrity and trophic status, and to a certain extent, human use.

1.2.1 Trophic Status and Water Quality Indicators

[F1S&a NS Ofl AaaAFTASR FOO2NRAYy3 (G2 GKSANI GNRLKAO a
0 a3SEdNRAaKSRE VO I {aBd high piant grawehKAn gligairdphicSakdihas low nutrient
concentrations and low plant growth. Mesotrophic lakes fall somewhere in between eutrophic and

oligotrophic lakes.

Chlorophyla, total phosphorus, and Secchi disk transparency are most ofted tesestimate biomass

and define the trophic state of a particular lake. Other variables are measured in conjunction with the
trophic state variables to supplement and enhance understanding of lake processes that affect primary
productivity.
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1.2.1.1 ChlorophyHa

Chlorophyll is the pigment that allows plants (including algae) to use sunlight to convert simple
molecules into organic compounds via the process of photosynthesis. Of the several kinds of chlorophyll,
chlorophyltais the predominant type found in gregalants and algae. Measuring chloropkgll

concentrations in water is a surrogate for actually measuring algae biomass and it is used to estimate
trophic status.

1.21.2 Secchi Disk Transparency

A Secchi disk is a black and white patterned disk commonly useddesure the clarity of water based

on the distance the disk can be seen when it is lowered into the water column. The Secchi disk
measurement is used to estimate the euphotic zone depth in the field which is generally defined-as two
times the Secchi disk géh.

1.2.1.3 Vertical Profile Measurements

Depth profiles for temperature, pH, and dissolved oxygen (DO) are taken with a calibrated water quality
probe meter or multiparameter probe sonde from the index site in each lake. This information is used

to determine the extent of stratification and the availability of the appropriate temperature range and
level of DO necessary to support aquatic life.

1.2.14 Water Chemistry and Associated Measurements

Water chemistry measurements are used to determine the acidic conditiamshitr state and nutrient
enrichment, and water chemistry type.

1.2.2 Biologicallndicators

Ecological integrity describes the ecological condition of a lake based on different assemblages of the
aquatic community and their physical habit&®Hab). The indicatorsiclude zooplankton, benthic
macroinvertebrates, sediment contaminants, and the physical habitat of the shoreline and littoral zones.

1.2.2.1 Benthic Macroinvertebrate Assemblage

Benthic macroinvertebrates arebottolR ¢ St t Ay 3 F yAYl f & & A U Ki2Sdalé 06 GG 602 v S
fI NBS Sy2dzak (2 06S aSSy ¢gAGK GKS ylFI{1SR S&S o6aYl ON
crayfish, snails, clams, aquatic worms, leeches, and the larval and nymph stages of many insects,

including dragonflies, mosquitoes, and mayfliegepulations in the benthic assemblage respond to a

wide array of stressors in different ways so that it is often possible to determine the type of stress that

has affected a macroinvertebrate assemblage (e.g., Klemm et al., 1990). Because many

macroinverebrates have relatively long life cycles of a year or more and are relatively immobile, the

structure and function of the macroinvertebrate assemblage is a response to exposure of present or

past conditions. For the NLA, the benthic macroinvertebrate astame occupying the littoral zone will

be assessed, rather than the profundal assemblage occupying the deeper regions of lakes.

1.2.2.2 Zooplankton Assemblage a)
Z

Zooplankton are animal microorganisms that consist of crustaceans (e.g., copepods and cladocerans),2
NB GATFTSNREY OWGIBIKBSES LISEFIAAO0 AyaSod fINBFS 60So3o LIK |
zooplankton assemblage constitutes an important elemertheffood web, where zooplankton transfer g
energy from algae (primary producers) to larger invertebrate predators and fish. The zooplankton 2
assemblage responds to environmental stressors such as nutrient enrichment and acidification (e.g., @

3
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Stemberger and Lazchak 1994, Dodson et al. 2005). The effects of these environmental stressors on
zooplankton can be detected through changes in species composition, abundance, and body size
distribution.

1.2.3 Physical Habitat Characterization

The characterization of shorelirmand littoral zone (the nearshore areas of a lake) physical habitat (PHab)
conditions serves three purposes. First, habitat information is essential to the interpretation of expected
lake ecological condition in the absence of human disturbance (anthropogapacts). Second, the

habitat evaluation is a reproducible, quantified estimate of habitat condition, serving as a benchmark
against which to compare future habitat changes that might result from anthropogenic activities. Third,
the specific selectionsf habitat information collected aid in the diagnosis of probable causes of
ecological degradation in lakes.

In addition to information collected in the field by the shoreline and littoral surveys, the physical habitat
description of each lake includes mamapderived variables such as lake surface area, shoreline

length, and shoreline complexity. Furthermore, an array of information, including watershed topography

and land use, supplements the physical habitat information. The shoreline and littorakctédzation
O2yOSYy iGN (1Sa 2y AYyTF2NXIGA2Yy 0Sali RSNAOSR a2y (KS
between large watershedcale influences and those influences that directly affect aquatic organisms

day to day. Together with water chemistiphe habitat measurements and observations describe the

variety of physical and chemical conditions that are necessary to support biological diversity and foster
long-term ecosystem stability. These characteristics of lakes and their shorelines arayhespects

that are often changed as a result of anthropogenic activities.

1.2.4 Human Use Indicators

Human use indicators address the ability of the lake population to support recreational uses such as
swimming, fishing, and boating. The protection of thesestisane of the requirements of the Clean
Water Act under Section 305(b). The extent of algal toxins (microcysithsylindrospermopsjn

bacteria £ col) and atrazine pesticides will serve as the primary indicators of human use.

1.24.1 Algal toxingmicrocystingand cylindrospermopsjn

Cyanobacteriaare microscopic organisms found naturally at low concentrations in freshwater systems.
Under optimal conditions (such as high light and calm weather, usually in summer) bthesgeen
algaeoccasionalf form blooms, or dense aggregation of cells, that float on the surface of the wter
higher concentrations, blooms may be so dense that they resemble bright green paint that has been
spilled in the water. These blooms potentially affect water qualityvell as human health (e.qg.,
Microcystiscan produce microcystin, a liver toxin) and natural resources. Decomposition of large blooms
can lower the concentration of DO in the water, resulting in hypoxia (low oxygen) or anoxia (no oxygen)
which may resulin fish Kills.

1.2.4.2 Bacteria (E.coli)

E. colare bacteria whose presence indicates that water may be contaminanted by human or animal
wastes. Microbes in these wastes can cause short term effects, such as diarrhea, cramps, nausea,
headaches, or other symptom$hey may pose a special health risk for infants, young children, and
people with severely compromised immune systems.
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1.2.4.3 AtrazinePesticide Screen

Atrazine pesticides are herbicides used to control the growth of weeds. Although applied to the land,
thesechemicals can enter lakes via transport in water (e.g., runoff, groundwater, etc.) or atmospheric
transport. This screen will provide information about the occurrence and concentration of atrazine
pesticides in water samples from lakes across the nation.

1.2.5 Other Indicators

1.251 Lake Characterizations

Observations and impressions about the lake and its surrounding catchment by field crews will be useful
for ecological value assessment, development of associations and stressor indicators, and data
verification andvalidation.

1.25.2 Dissolved Gases

Dissolved gases will be sampled for the purpose of informing tliPdR&Esearchon the magnitude of
methane, carbon dioxide, and nitrous oxide emissions from lakes and reservoirs irSthe U

1.25.1 Fish Environmental DNA

A watersample will be collected and analyzed for fish environemtnal DNA (eDNA). This research
measure will be used to explore indicator development for future NLAs.

1.25.2 Sediment Contaminants, TOC, and Grain Size
Lake sediments are often repositories of persistentX#eOl £ O2y G+ YAYlIy(ia 6So3od
pesticides and herbicides) that enter lakes from their watersheds. These contaminants can be
transferred to the food chain via uptake by organisms living in the sediments which can affect higher
trophic levelssuch as fish, other wildlife, and humai@ediment core samples will be obtained to
measure sediment composition (e.g., grain size and percent moisture, organic content, etc.), and
contaminant chemistry as an indicator of sediment quality.

BACKGROUND
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Tablel.1 Summary table of indicators
Desktop Index Site Littoral Site
Evaluation
Trophic Vertical profile measurement{®O, X
Indicators Temperature, pH)
Secchi Disk transparency X
Water chemistry (N NQ), major Integrated water
anions and cations, alkalinity (ANC), sample
DOC, TSS, silica, conductivity
Nutrients Integrated water
sample
ChlorophyHa (and see human use) Integrated water
sample
Biological Benthic macroinvertebrate assemblag 10 stations
Zooplankton assemblage Vertical tow (2
(composition, structure, and size mesh sizes)
distribution) through water
column
Physical Physical habitat characterization 10 stations
Habitat
Human use Bacteria E.coli) Grab sample
ChlorophyHa density Integrated water
sample
Phytoplankton (cyanobacteria) Integrated water
sample
Atrazine pesticide screen Integrated water
sample
Algal toxins (microcystirend Integrated water
cylindrospermopsip sample
Other Lake area, basin morphometry, and Using GIS
Indicators characteristics of watershed

(desktop, some
field
observations)

Sediment contaminants, TOC, and grz
size
Dissolved gases (3 types)

Fish eDNA

Sediment core

Grab sample

Grab sample
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2.0 LOGISTICS

2.1 Roles and Contact Information

Effective communication between field crews, USEPA coordinators, and NLA 2017 contractor support
staff isessential for the survey to proceed with maximum efficiency and to ensure collection of high
quality data. This section provides:

1 A general description of the roles of key NLA 2017 personnel in providing logistical and technical
support to the field crews;

1 Flow of communication between Field Crews and these individualswhe,to call for specific
types of questions or support negdsnd

1 Contact information.

TheEPA Headquarters (HQ) Project Management Teamsists of the Project Leader, Alternate

Project Leaders, and Project QA Lead. The Team is responsible for overseeing all aspects of the project
and ensuring technical and QA requirements are properly carried out. The Team is the final authority on
all decisions regarding field sampling, site evahmtsite replacement, and laboratory analysis.

TheEPA Regional Coordinatoase the primary USEPA point of contact for Field Crews operating in
their Region. Field Crews should direct all technical and logistical questions to their EPA Regional
Coordinabr, who will work with the EPA HQ Team to resolve the issue. Field Crews should also work
with their EPA Regional Coordinator to schedulé\asistance Visito occur within the first two weeks

of field sampling. An Assistance Visit is part of the QA cowmtoof the NLA 2017 QAPP. To meet the
requirements of the QAPP, each Field Crew will allow an EPA employee or contractor to observe that
crew sampling for one day. The Assistance Visit is used to confirm the protocols are implemented as

intendedandtosgd 3Sa i O2NNBOGAGS | OlAz2yazr AT ySSRSRI (2
Thelnformation Management (IM) Coordinatoprovides the Field Crews with packets of forms and

labels for each site scheduled to be sampled. Crews will request these packetdhtlaréiligble PDF

request form. The IM Team also tracks the transition of each NLA 2017 sample from the field to the
laboratory.

The ContracField Logistics Coordinator (FLCR NBX a LR yaAr ot S F2NJ GNIF O1 Ay3
activities and overall pgress throughout the field season, ensuring that requests for supplies and
equipment are filled, and assisting Field Crews with questions concerning field logistics, equipment, and
supplies as they arise during the field season. The FLC will also rebimitted status and tracking

forms to ensure that the correct samples have been taken and that those samples are being sent to the
laboratories in an appropriate timeframe.

Table2.1 Personnel to call for spefit types of questions and support needs.

EPA Regional Coordinators First, to ask any questions about NLA, including
guestions on field protocols
Grant questions
Schedule Field Assistance Visit

EPA HQ Project Management Team Ask questionsibout site access, site evaluation, and <
replacement
Ask questions about shipping locations and sample

LOGISTICS
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Personnel

Information Management (IM) Coordinator

Contract Logistics Coordinator

Table2.2 Contact ifformation

EPA HQ Project Lead

EPA HQ Project QA Lead

HQ Logistics Lead

Contract Field Logistics
Coordinator

Information Management (IM)
Coordinator

Regional EP&oordinators

Amina Pollard, OW

Sarah Lehmann, OW

Brian Hasty, OW

Chris Turner,

Field Operations Manual
Pages of 95

handling procedures

Ask questions about Field Methods

Ask questions about Survey Design

Ask questions about QA procedures

Ask questions aboutaboratory Methods

LT @2dz OFyQi NBIFIOK wS3A:
or Field Logistics Coordinator

If you are unsure who to call

ONLY Call

Order field forms or site kits

Submit a status report

Notify EPA about change in sampling schedule

Ask questions about submitting data packet

If EPA Regional Coordinator directs you to them
Order replacement items for site kits, base kits, or
miscellaneous supplies

Askquestions about shipping contract, or to order mo
shipping forms

If EPA Coordinator directs you to them
LF @2dz OFyQi NBI OK
and it is an urgent question

Ly 9t

pollard.amina@epa.gov
202-566-2360

lehmann.sarah@epa.gov
202-566-1379

hasty.briar@epa.gov
202-564-2236

cturner@glec.com

Great Lakes Environmental Center, It 7158293737

Marlys Cappaert, SRA International

Inc.

Hilary Snook, Region 1
Jim Kurtenbach, Region 2

Frank Borsuk, Region 3

William Richardson,
Chris McArthur, Region 4
Mari Nord, Region 5

Rob Cook, Region 6

Cappaert.marlys@epa.gov
541-754-4467
snook.hilary@epa.gov
6179188670
kurtenbach.james@epa.gov
732-321-6695
borsuk.frank@epa.gov
3042340241
richardson.william@epa.gov
2158145675
mcarthur.christopher@epa.gov
404562-9391
nord.mari@epa.gov
312-886-3017

cook.robert@pa.gov

Region 3
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Gary Welker, Region 7

Kris Jensen, Region 8

Jeff McPherson, Region 8

Janet Hashimoto, Region 9

Matthew Bolt, Region 9

Lil Herger, Region 10

2.2  Key Information and Materials

2.2.1 Site Maps

FieldOperations Manual
Page9d of 95
2146657141

welker.gary@epa.gov
913551-7177

jensen.kris@epa.gov

303-312-6237
mcpherson.jeffery@epa.qgov
303-312-7752
hashimoto.janet@epa.gov
415972-3106
Bolt.matthew@epa.gov
415972-3578
herger.lillian@epa.gov
2065531074

Geospatial files in the form @doogle Earth (i.e.km2 andgeographic information systenG(g
shapefiles havéeen provided to assist in the site evaluation proc&€sem these filessrewsshould
generatetheir own site maps with relevant information displayed. If preferre@wscan request hard
copy site maps from EPA. These maps will incladeaerial image, topographic map, and road m&ipe
sitemaps will be helpful in the planning and preparation for visiting and sampling a particul&04IZA
site. These maps will become paf yoursite packet See more information on thaite packetn

Sectiord.1

2.2.2 Forms (Paper or Electronic)

Forms are the key to data collection atmdcking for the NLA 2017. For NLA 2017 we have developed

electronic forms as well as paper forms. These electronic forms should streamline data collection. Field

crews will have the option of using paper or electronic forms.

2221

Field forms are the primary documents whenews willrecord measures, observations, and collection

Field Forms

information during the course of the field day. Additional information regarding specifics of data entry is

contained in SectioB.2.

1 Paper Field Form<rews thathave elected to use paper field data collectioil request a
paper field form packet for each sitehichwill be provided by the NARBational Aquatic
Resource SurveyB)l Coordinator.Crewswill need to add these forms to theite packe{see
Sectiord. 1) prior to going in the field. After a site is sampled, the completed 201X paper

field forms are checked for completeness and organized sequentially into a Data Packet. The

Data Packets im several sites are batched together and sent ewary to twoweeks to the
NARS IM Center arate accompanied by Tracking Packetdorm (see Sectio.2.2.9 to track
which data packets have been shipped. Extra paper field forms will be provided to field crews to
serve as backup copies in case of lost forms or problems with electronic field f@Fenbelow)
In extraordinary circumstances, padield forms may be provided as fillable PDFs.

i Electronic Field Form&his form of data collection can be collected through an Apple iOS

platform portable electronic device (e.g., tablet, phone, etc.). This data collection method will

LOGISTICS
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Theelectronicfield forms will be optimized for tablet devices. Once downloaded and the App
launched,each ofthe field formsare separated into their own sectiofsr easier data entry. It is
important for a field crew to familiarize themselves with the App prior to field sampling. In
addition, field crews should note that all data must be submitted through one device (even if
multiple devices are used in the fi¢ldVhile a data or Wi connection is required to submit
the data, no data connection is required for the data collection process.

2.2.2.2 Tracking Forms

Tracking forms describe the status and location of all samples collected durir@pNE Aield crew
leaderswill transmit these forms electronically to the NARS IM Center at specified times apthad|
hard copiesf the pertinent formsn the shipping containers with the samples. SERPENDIR:
SHIPPINGUIDELINHESr more information.

9 Site and Sample Status/Water Chemistry Lab Trackiogm Transmitted within 24 hours of
sampling or visiting a sitgith the intent to sampleo report on the status ofhe site (e.g.
sampleable or not), to record the Sample ID numbers, and to indicate the status of all samples
collected at the site (immediate shipment and bagckshipments). This also serves as the
tracking form for sampleshipped to thewater chemisty laboratory.

1 Trackingg Daily ShippedsamplesTracking FormAccompany chilled daily samples that are
shippedwithin 24 hours of samplind his formindicates which samples are being shipped and
lists the Sample ID numbers for all sdegppacked in the shipping containeridincluded in the
shipping package and is also transmitted electronically to the NARS IM Center.

9 Trackingg Batched SamplesAccompany samples that are batched together from multiple sites
and shipped evergne ortwo weeks. Whenever batched samples are shipped to their
designated laboratory for analysis, the appropriate tracking form(s), whicthéisSample ID
numbers for all samples packed in a shipping container, is included in the shipping package and
is alsatransmitted electronically to the NARS IM Center.

1 Trackingg Packets Accompany packets that are batched together from multiple sites and
shipped evernpne or two weeks.Thesepacketsare sent to the NARS IM Center.

2.2.3 Equipment and Supplies

2231 Request Form

Field Crews will submit requests for field forms, lapaigl site kits via an electronRequest FormThis
form will be submitted to the NARS IM Coordinator who will ensure that the request reaches the
appropriate entity. Crews must subniifisic samplingnformation(i.e., tentative start date and number
of sites crews are planning to sample)the FLGt or before the time of submitting request forms.
Crews should submit theequest Format leasttwo weeks prior to their desired sampling date.

The Requst Form will be in fillable PDF format. Users must enter the required information, save a copy
of the form to their computer or device and attach the updated copy to an email to
sampletracking@epa.goWhe IM €am will send email notification that the request has been received.

2.2.3.2 Base Kit

The Base Kis comprised of the subset of durable equipment and supplies needed foROIL7A
samplingandis provided by USEPA through tRieC Typically one Base Kit is provided to each Field
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Crew and contains some of the equipment that is used throughout the field seasohPBE&IDIX
EQUIPMENT & SUPPIitiES list of the items provided by USEPA in the Bas&BiPAanticipatesthat
Base Kequipment will be available for use in future NLA efforts.

2.2.33 Site Kit

A Site Kitontains the subset of consumable supplies (i.e., items used up during sampleguomng
replacement after use) provided by USEPA throughHh@ The site kit will contain all the sample

bottles necessary for sampling a single lake. A new Sigh&utld be requestetbr each site sampled

and crews should consider having at least @aditional site kit available as a spare should any supplies
be lostSeeAPPENDIX EQUIPMENT & SUPPIitE$he consumable items that will be provided by
USEPA.

2234 Field Crew Supplied Items

The field crew will also supply particular items for the field sampling day. Tieesemight include
supples from theNLA 2007 oNLA2012, typical field equipment (like global position systelGP$
receiver or multi-paramter prob@, or boat equipment. Se@PPENDIX EQUIPMENT & SUPPIHES
the items that the field crew will need to provide.

2.2.4 Other Resources

The complete documentation of overall project management, design, methods and standards, and
QA/QCmeasures is contairtkin this document and companion documents (listed in NOTHQE a
described below). ThHLA2017 participantsmustagree to followthe QAPP, including the protocols and
design, and the associated documentthe NLA2017FOM, LOMand SEG.

2.2.4.1 Quick Referencéuide

Field crews will receive a NLA 2017 QRG containing tables and figures summarizing field activities and
protocols from the NLA 2017 FOM. The QRG is meant to be used in the field to give NLA 2017 Field
Crews a list of the required sampling protocoldhil& comprehensive, the steps contained in the QRG

are not as detailed as the descriptions found within the NLA 2017 FOM. The user is assumed to have
attended Field Training and completely read and understood the FOM before using this QRG at a field
site. This waterproof handbook will be a field reference used by field crews after completing a required
field training session. The field crews are also required to keep the FOM available in the field for
reference and for possible protocol clarification.

2.2.4.2 SiteEvaluation Guidelines

The NLA 2017 SEG (EPAB456-001) outlines the process to compile the final list of candidate lakes for
sampling. The process includes locating a candidate lake, evaluating the lake to determine if it meets the
criteria for inclusim in the target population and is accessible for sampling, and if not, replacing it with

an alternate candidate lake.

2.2.4.3 Quiality Assurance Project Plan

Largescale and/or longerm monitoring programs such as those envisioned for national surveys and

assessmaets require a rigorous QA program that can be implemented consistently by all participants
throughout the duration of the monitoring period. QA is a required element of alt§p®Asored O
studies that involve the collection of environmental data (USEPAZ®IDODb). Field crews will be '@
provided a copy of the NLA 2017 QAPP (EPAB83003) and the field crew leader is required to sign =~ O
the QAPP signature page prior to beginning field sampling activities. The QAPP contains more detailqu

11
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information regardingQA/QC activities and procedures associated with general field operations, sample
collection, measurement data collection for specific indicators, and data reporting activities. For more
information on the project level QA procedures, refer to theA 201 QAPP

2244 LaboratoryOperations Manual

The methods used for the laboratory sample analysis is available in the NLA 2017 Laboratory Operations
Manual (LOM) (EPA 84:16-004).
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3.0 DAILY FIELD ACTIESISUMMARY

This section presents a general overview of the activities that a field crew conducts during a typical 1
day sampling visit to a lake. The following sections include general guidelirtesaftr and safety
recording data, and using standardized fieldad&irms and sample labels.

3.1 Health and Safety

Collection and analysis of samples can involve risks to personal safety and heattie aatkty of the
field cew must always be the primary consideration during samplinghis section describes general
safety considerations, some safety equipment, and safety guidelines for field operations.

This section does not substitute for an offadiHealth and Safety Plan. Thessv MUST ALWAYS
carefully follow the protocols in their Health and Safety Plan for thé& Afield work that was approved
by the state, tribe, or other orgnization with which the field cew is affiliated. The crew should carry
a copy of this approved Health and Safety plan in the field.

3.1.1 General Considerations

It is the responsibility of thergup safety officer or project leader to ensure that the necessary safety
courses are taken by all field personnel and that all safety policies and procedures are foliawid.
state, tribe, or other organization must have a specific safety plan forahgbng the NLA sites,
including a communications plan that addresses safety and emergency situations. The plan should have
a daily chechn procedure for field personnel, and emergency contacts for police, ambulance, fire
departments, hospitals, and sedrand rescue personndmportant considerations related to field
safety are listed below. It is the responsibility of the graagety officer or project leader to ensure that
the necessary safety courses are taken by all field personnel and that &1 pafieies and procedures
are followed. Sources of information regardingalth and safety considerations and/safety-related
training include the American Red Crékp://www.redcross.org/m/phssmrd/takea-class) the

National Institute forOccupational Safety and Health (19849ethe most recent revisionat
https://www.cdc.gov/niosh/docs/81123/, and theU.S. Coast Guard
(http://www.uscgboating.org/recreationaboaters/boatingsafety-courses.phjn

3111 Recommended Training
First aid
Cardioplmonary resuscitation (CPR);
Vehicle safety (e.g., operation ofwheel drive vehicles, trailer towing and maneuvering);
Boating and water safety;
Field safety (weather, personal safety, orienteering, site reconnaissance prior to sampling);
Equipmentdesign, operation, and maintenance; and
Handling of chemicals and other hazardous materials.

=4 —a —a —a _a _a _a
LD ACTIVITIES SUMMARY

3.1.1.2 Communications

A communications plan to address safety and emergency situations is essential. All field personnel neéIE
to be fully aware of all lines of communi@mn. Field personnel should have a daily checkrocedure
with their supervisor for safety. An emergency communications plan should include contacts for police,<=('
ambulance, fire departments, hospitals, and search and rescue personnel. Below are sogi®item a

Y
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address:

1 Checkin schedule
Sampling itinerary (vehicle used & description, time of departure & return, and travel route);
Contacts for police, ambulance, hospitals, fire departments, and search and rescue personnel;
Emergency services available neach sampling site and base location; and
Cell (or satellite) phone number, if possible.

= =4 4 =

3.1.1.3 Personal Safety

Proper field clothing should be worn to prevent hypothermia, heat exhaustion, sunstroke, drowning, or
other dangers. Field personnel should be ablewim, and a personal flotation device (PFD) must be
used. Chest waders made of rubberized or neoprene material and suitable footwear must always be
worn with a belt to prevent them from filling with water in case of a fall. Below are some personaf safet
items to address:

9 Field clothing and other protective gear including lifejackets for all crew members

1 Medical and personal information (allergies, personal health conditions, and required
medications);

9 Personal contacts (family, telephone numbests.); and

9 Physical exams and immunizations.

Many hazards lie out of sight in the bottoms of lakes, rivers, and streams. Broken glass or sharp pieces of
metal embedded in the substrate can cause serious injury if care is not exercised when walking or
working with the hands in such environments. Infectious agents and toxic substances that can be
absorbed through the skin or inhaled may also be present in the water or sediment. Personnel who may
be exposed to water known or suspected to contain human or anivaates that carry causative agents

or pathogens must be immunized against tetanus, hepatitis, typhoid fever, and polio. Biological wastes
can also be a threat in the form of viruses, bacteria, rickettsia, fungi, or parasites.

Lakes and surrounding landgies can be home to dangerous organisms. Field crews should take care

to minimize contact with biting insects, bees, poisonous snakes and dangerous animals. Insect repellent
and protective clothing will help to limit exposure. At the end of each fiald diorkers should inspect

their bodies for ticks. Any person allergic to bee stings, other insect bites, or plants (i.e., poison ivy,
poison oak, poison sumac, etc.) should take proper precautions and have any needed medications on
hand. In addition, fiel crew members should always be aware of their surroundings to protect
themselves from dangerous animals, such as alligators, mountain lions, bears, and wolves.

3.1.14 Sampling Equipment

Field crew members should be familiar with hazards associated with thefissenpling equipment and
establish appropriate safety practices prior to their use. They must ensure that all equipment is in safe
working condition.

Because boats are used to access NLA sampling sites, personnel must be trained in operating the type of
boat in use incouding appropriate state or other certifications. Personnel must consider and prepare for
hazards associated with the operation of motor vehicles, boats, winches, tools, and other incidental
equipment. Boat operators should be familiatiwi).S. Coast Guard rules and regulations for safe

boating contained in a pamphldtederal Requirements for Recreational Boatsilable from a local

U.S. Coast Guard Director or Auxiliary or State Boating Official and online (U.S. Coast Guard,
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https://www.uscgboating.org/images/420.PDFAIl boats with motors must have fire extinguishers,
boat horns, life jackets or flotation cushions, and flares or communication devices.

3.1.2 Safety Equipment

Appropriate safety apparel such ke jacketswaders, glovessafety glasses, etc. must be available and
used when necessary. First aid kits, fire extinguishers, and blankets must be readily available in the field.
Cellular or satellite telephones and/or portable radios should be provided to field crews working in
remote areas for use in case of an emergency. Supplies such dmataiial soap and an adequate

supply of clean water or ethyl alcohol must be available for cleaning exposed body parts that may have
been contaminated by pollutants in the water or sedirtgen

3.1.2.1 Safety Guidelines for Field Operations
General safety guidelines for field operations are presented below.

Personnel participating in field activities on a regular or infrequent basis should be in sound physical
condition and have a physical examiigat annually or in accordance with Regional, State, or
organizational requirements.

All surface waters and sediments should be considered potential health hazards due to potential toxic
substances or pathogens. Persons must become familiar with the Hestirds associated with using
chemical fixing and/or preserving agents. Chemical wastes can be hazardous due to flammability,
explosiveness, toxicity, causticity, or chemical reactivity. All chemical wastes must be discarded
according to standardized heéhland hazards procedures (e.g., National Institute for Occupational
Safety and Health [1981for the most recentevisionsseehttps://www.cdc.gov/niosh/docs/81123/;.)

During the course of field research activities, field crews may observe violati@nsvicbnmental

regulations, may discover improperly disposed hazardous materials, or may observe or be involved with
an accidental spill or release of hazardous materials. In such cases it is important that the proper actions
be taken and that field persowl do not expose themselves to something harmful. The following
guidelines should be applied:

1. First and foremost, protect the health and safety of all personnel. Take any necessary steps to
avoid injury or exposure to hazardous materials. If you have beémed to take action such as
cleaning up a minor fuel spill during fueling of a boat, do it. However, you should always err on
the side of personal safety.

2. Field personnel should never disturb or retrieve improperly disposed hazardous materials from
theFASER G2 oNRy3 o6FO1 G2 | FrOAtAdGe FT2N bRERaLR.
personal liability or liability for the crew members and their respective organizations, may cause%
personal injury, or may cause unbudgeted expenditure of timerandey for proper treatment
and disposal of the material. However, it is important not to ignore environmental incidents.
Notify the proper local, state, and/or federal authorities of any incident of this type so that they
may take the necessary actionspmperly respond to the incident.

3. For most environmental incidents, the following emergency telephone numbers should be
provided to all field crews: State or Tribal department of environmental quality or protection,
U.S. Coast Guard, and the U.S. EPAmnaybffice. In the event of a major environmental
incident, the National Response Center may need to be notifieddft0i424-8802.

Specific Safety Guidelines are below:

1 Two persons must be present during all sample collection activities, and nshomid be left
alone while in the field.

DAILY FIELD ACTIVITIES SUM
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1 Minimize exposure to lake water and sediments as much as possible. Use gloves when
necessary, and clean exposed body parts as soon as possible after contact.

1 All electrical equipment must bear the approval seal néierwriters Laboratories (UL) and must
be properly grounded to protect against electric shock.

1 Use heavy gloves when hands are used to agitate the substrate during collection of benthic
macroinvertebrate samples.

1 Use appropriate protective equipment (e.glpves, safety glasses, specialized garments, etc.)
when handling and using hazardous chemicals.

1 Persons working in areas where venomous snakes may be encountered must check with the
local Drug and Poison Control Center for recommendations on what sheuldne in case of a
bite from a venomous snake.

1 Any person allergic to bee stings, other insect bites, or plants (i.e., poison ivy, oak, sumac, etc.)
Ydzad GF 1S LINPLISNI LINBSOlFdziAzya | yR KMoy ySSR

1 Protect yourselfigainst the bite of deer or wood ticks because of the potential risk of acquiring
pathogens that can cause Rocky Mountain spotted fever, Lyme disease, and other diseases.

1 Be familiar with the symptoms of hypothermia and know what to do in case symptoous.oc
Hypothermia can kill a person at temperatures much above freezing (up’@ di050F) if he or
she is exposed to wind or becomes wet.

1 Be familiar with the symptoms of heat/sun stroke and be prepared to move a suffering
individual into cooler surrouridgs and hydrate immediately.

1 Handle and dispose of chemical wastes properly. Do not dispose of any chemicals in the field.

3.2 Recording Data and Other Information

All samples need to be identified and tracked, and associated information for each samplieenust
recorded.lt is imperative that field and sample information be recorded accurately, consistently, and
legibly. The cost of a sampling visit coupled with the short index period severely limits the ability to
resample a lake if the initial informationeerded was inaccurate or illegibl&s mentioned in Section
2.22,there are two forms for collecting sample dagmper field forms and electronic field forms.
Whichever format your field crew chooses to utilize, see below for important information pertpio
data entry for each of these forms.

3.2.1 Paper Field Forms

The NLA017data and tracking forms are formatted so that the data you record can be
scanned into a data entry system. It is important that field data and sample information are recorded
accuratly, consistently, and legibly. General guidelines for recording field measurements are
presented inTable3.1. More detailed instructions for filling out specific forms are provided in each
protocol chapter of this manual.

9 Official Data Formg The NARS IM Center will provide all forms for use in the NLA 2017. These
forms will be provided in th&ield Form Packdbr each site. It is important to use only the
forms provided by the NARS IM Team and not photocopies or other printouts, because they are
formatted to be read by the digital data scanndBata not recorded on the official NLA 2017
Field Forms are unusagl

1 Site Number, Date, and Page NumbeFseld forms will arrive without any site information
completed, and each field crew must complete the header area of each page with the
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appropriate information (e.g., site ID, Date, Crew ID, etc.). If any of tbisration is incorrect
or omitted, it may be impossible to connect data or samples to a particular site, resulting in lost
data.

0 The Site ID is NOT preprinted on the forms or on the labels and tags.

o The Sample ID numbers ARE preprinted on sample labelsgsas well as tracking
forms provided by the IM TeanThus, it is vital to ensure that you correctly enter the
Sample ID numbers in the correct areas on the field forms. It is also essential that you
correctly enter the Site ID and Date on the labels tag$, along with any other
required information for the specific sample.

0 Record the date sampling is initiated wherever it is requested.

1 Form Instructionsg Carefully follow all instructions on each data form. If you have questions not
answered by the fan instructions, consult the appropriate protocol chapter for more detailed
information about how to record data for a particular form.

1 Confirmation Bubbless Most NLA 2017 forms have confirmation bubbles to indicate the
meaning of blank data fields anfilled data bubbles. Read these statements carefully and fill in
the bubbles as requested to confirm exactly what empty data fields or unfilled data bubbles on a
particular form mean. Completing the confirmation bubbles is critical to note that a data
element was not observed at the site, rather than overlooked by the Field Crew.

9 Data Flags and Commen¢sThere is space on all forms to flag data for which additional
information or explanation may be needed.

Table3.1 Guidelines for recording field measurements and tracking information.

Field Measurements

Data Recording 1 Record observations and measurement values only on official NLA paper field forl
(water-resistant) or electronic field forms.

1 Use a writing instrument that leaves clear, dark text (e.g., a No. 2 pencil for field fc
or a water and smear proof fiRgoint indelible marker for labels, as appropriate) to
record information.

1 If you make a error when recording data and changes are required, it is best to cr¢
out the error with a single horizontal line and rewrite the correct information. Use ¢
FEFr3 AF GKSNB AayQid Sy2dzZakK NB2Y Ay i
comments section.

1 Complete all header information and record all data and sample ID information
requested on each form.

1 Use the correct Crew ID that was assigned during field training.

1 Use the formats specified.

1 Print legibly (and as large as possiblagarly distinguish letters from numbers (e.g.,
versus O, 2 versus Z, 7 versus T or F, etc.), but do not use slashes (i.e., lines dray
through the character). Printing in capital letters enhances legibility.

1 For data that is recorded by filling in a ddiubble, be certain to keep markings insid:
the circle while completely filling the bubble.

1 When recording comments, pritegibly. Make notations in comments field only; avc
marginal notes. Be concise, but avoid using abbreviations or "shorthandtioralf
you run out of space, attach a sheet of paper with the additional information, rathe
than trying to squeeze everything into the space provided on the form.

1 Do not doodle on the forms, including the margins.

DAILY FIELD ACTIVITIES SUMMARY
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Data Qualifiers 1 Use onlydefined flag codes and record on data form in appropriate field.
(Flags) K = No measurement or observation made.

U = Suspect measurement;-mgeasurement not possible.
F. = Miscellaneous flage%£1, 2, etc.) assigned by a field crew during a particular
samplingyisit.

1 Explain reason for using K or U flags and defjrilag in the comments section of the
data form. Ensure the,fAumbers are unique on the data form and matched to the fi
definition. R flags and definitions are not linked from one form to the next, so
definitions need to be rewritten on each sheet whenever necessary.

Sample Collection

Sample Labels and | 1 Use a writing instrument that leaves clear, dark text to record informaog., a No. 2
Tags pencil on paper tags or a water or smear proof fpant indelible marker on adhesive
labels).

1 Use the sampléype appropriate adhesive labels with preprinted Sample ID humbe
for each sample. Be sure to fill in any requested informatiooua the sample on the
sample label and affix it to the outside of the sample container. Cover completed |
with clear tape.

1 Place a waterproof paper tag inside each benthic macroinvertebrate collection jar
the required information written with &No. 2 lead pencil.

Sample Collection | § Record that each sample has been collected on the appropriate data form. Be sur
Information record the Sample ID number from labels and tags in the appropriate fields on the
forms using the format requested aach data form.

QA and Tracking
Before Leaving Site: 1 Review all data forms for accuracy, completeness, and legibility.

Review of Data 1 Review all sample labels for accuracy, completeness|emyiloility.

Forms and 1 Verify that the information recorded on the sample labels and tags is consistent wi
Comparison of all Sample IDs listed on all data forms and on the tracking form.

Sample Labelsand  q/ 2y FANY GKIFG GKS FT2N¥a KIF @S 0SSy NBO
Data Forms 0 & &Id if the upper right corner of each form.

Before Shipping 9 The Field Crew Leader must review the completed Data Packet before its transfer
Data Packets and the NARS IM Center to enslités complete and all data forms are consistent, corre
Samples: and legible.

Review of Data 9 Complete all tracking forms required for all samples being shipped. Review trackir
Packets, Sample forms for consistency, correctness, and legibility.

Labels and Tracking § Compare labels and tags on samples with the Sarips recorded on the tracking
Forms form for accuracy, completeness, and legibility before shipping samples and

transmitting the tracking forms to the NARS IM Center.

3.2.2 Electronic Field Forms
Many of the above guidelines will be followed for Electronic fietdhs. Additional data checks are built

into the App which will not allow particular data to be entered if certain conditions are not met. Despite

those checks, it is important to note that the field crew is responsible for the data entered and it must
be careful to make sure the data entered is accurate for the site.

3.3  Sampling Scenario

Field methods for the NLA 2017 are designed to be completed in one field day for most lakes.
Depending on the time needed for both the sampling and traveling for that dagdditional day may



National Lakes Assessmetil7 FieldOperations Manual
Version 11, April 2017 Pagel9 of 95

be needed for predeparture and possampling activities (e.g., cleaning equipment, repairing gear,
shipping samples, and traveling to the next lake). Remote lakes with lengthy or difficult approaches may
require more time to gain accedo the lake, and field crews will need to plan accordingly.

A field crew typically will consist of at least two people. Two people are always required in the boat
together to execute the sampling activities and to ensure safety. Any additional crew memibg

either remain on shore to provide logistical support or be deployed in a second boat to assist in data
collection.Figure3.1 andFigure3.2 present a daily field sampling scenario showing how the Waahl

may be split between crew members. Each field crew should define roles and responsibilities for each
crew member to organize field activities efficiently. Minor modifications to the sampling scenario may
be made by crewdiowever,the sequence of santipg events presented iRigure3.1 cannot be

changed and is based on the need to protect some types of samples from potential contamaradion

to minimizethe possibility oholding timeexceedanc@nce samples are collected. The following

sections further define the sampling sequence and the protocols for sampling activities.

NOTEWhen sampling large lakes (lakes > 10,000 hectares)cfiees may omit the physical habitat
and benthic macroinvertebrate sampling efforts altogether.
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Figure3.1 Daily operations summary
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Figure3.2 Location of sample collection points and physical habitat (PHab) stations.

The field crew arrives at the lake in the early morning to complete the sampling in a single day. The

sampling sequence is to:
1. verify lake, calibrate equipment, locate and travel to the index site;
conduct depth profile measurements of DO, temperature, and pH;
take Secchi disk transparency depth measurement;
collect bacteria sample;
collect fish eDNA sanhgy
use the integrated sampler to collect water chemistry, chlorophyltrazine pesticide screen,
algal toxin, nutrient, and phytoplankton samples;
7. collect dissolved gas samples;

o oA wWwN
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8. collect zooplankton samples;
9. collect sediment core sample for sedimemintaminants, TOC, and grain size;
10. conduct physical habitat characterization around the margin of the lake at ten littoral zone
stations (A,B,C,D,E,F,G,H,1,J);
11. collect benthic samples at ten littoral zone stations (A,B,C,D,E,F,G,H,l,J) concurrgiysiitial
habitat characterization;
12. filter chlorophylta sample;
13. preserve and prepare all samples for shipment;
14. review field forms (electronic or paper);
15. report sampling event; and
16. ship timesensitive samples (water chemistry, nutrients, chlorophybndbacteria samples).
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4.0 BASE SITE ACTIVITIES

Field crews are to conduct a number of activities at their base site (i.e., office or laboratory, camping
site, or motel). These include tasks that must be completed both before departure takbesite and
after return from the field Figure4.1). Close attention to these activities is required to ensure that the
field crews know:

1 where they are going;

9 that access is permissible and possible;

91 that equipment and supplies are available and in good working order to complete the sampling

effort; and
1 that samples are packed and shipped appropriately.

e

Y

-

Figure4.1 Overview of base site activities

4.1  Predeparture Activities

Pre-departure activities include developing daily itineraries, checking and calibrating instruments, and
preparing equipment and supplies. Procedures for these activities, which will take place at your office
laboratory, camping site, or motel, are described in the following sections.

4.1.1 Daily Itineraries and Site Packets

The Field Crew Leader is responsfbledeveloping daily itineraries and a site packet. A site packet

contains information key to the planning and preparation for visiting and sampling a particular NLA site

Development of site packets should have been initiated during site evaluation aodnaissance (See
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N
w

BASE SITE ACTI



BASE SITE ACTIVITIES

N
IS

National Lakes Assessmeaitl7 Field Operations Manual
Versionl.1, April 2017 Page24 of 95

NLA 2017 Site Evaluation Guidelines); however, the field crew may need to gather additional
information for the site packet during preparation for the sampling visit. Also, it is the responsibility of
the field crew to obtain access perssions and any needed permits as part of developing the site
packet.

Prior to a field crew traveling to a NLA site for sampling, the information for the site packet must be
gathered and reviewedite packet developmemntails compiling maps, contact information, copies of
permission letters, and access instructions. The Field Crew Leader must be sure to lay out the physical
habitat (PHab) stations on a site map before the sampling day (see Sedtidn Additional activities

include confirming the best access routes, calling the landowners or local contacts, and confirming
lodging plans. The site packet may ud# the following documents:

9 Field forms:Paper or electronic with paper back up
1 Site mapsGenerated by crew orrpvided byUEPA HQ Team, see sectionSite Maps

1 Other Maps, Imagery, or GIS Datany other maps, aerial photos, GIS data, or sources of
information compiled by Field Crews and/or their partners that could be helpful to sampling the
NLAsites.

1 Land Ownership Status, Requirements and Permissions for Access:

0 Landowner identity and contact information.

Results of communication with landowners.

Documentation of permission to access private land.

Permissions for crossing private lands to resiths located on public lands.

For public land, response of relevant agency to notification that you will be accessing a
site, and, if needed, permissions to do so.

O O oo

1 Permits:Any permits or documentation required for site access, or for data collectiovitées
or sample/specimen collection.

1 Information for Accessing the Site:

o Contact information for landowners.

o0 Notes about whether landowner(s) want to be informed when Field Crew is on site.

o Contact information for individuals who must be available torogates or allow entry
to a site, and the time and location for meeting them.

0 Notes on locked gates, pets, livestock, or other things that could impede access.

o0 Notes about active hunting, farming, mining, or other activities on or near the site.

o Current canditions that could prevent access (e.g., high water, forest fires, road
closures, etc.).

9 Site Evaluation Notes:

0 Site Evaluation notes, annotated aerial photos, sketch map, and completed site
evaluation form that can aid with planning for accessing or dagp site.

91 Driving and Hiking Routes to the Site:

0 Detailed driving directions may be obtained from the NLA Google Earth files.

0 Results from the Site Evaluation may include driving directions and notations about site
access or logistically challenging ddions on the site, which can be useful in relocating
the site or helpful in anticipating special circumstances.
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1 Preliminary Plan for Establishing Physical Habitat Statioks:part of the base location
activities to prepare for field work, review aerjghotos and maps of the site and make a plan
for laying out the PHab stations. This plan should be included in the site packet.

1 Any other site specific information (e.g., road construction and road closings) useful to the
Field Crew.

4.1.2 Instrument Checks an@alibration

Test and calibrate instruments prior to sampling. You can calibrate instruments and probes prior to
departure for the lake site or at the lake, with the exception of the DO probe. Because of the potential
influence of altitude, calibrate the D@obe at the lake site (NOTE: some newer instruments may allow
for calibration independent of altitude). Field instruments include a rpdtiameter probe unit for
measuring temperature, DO, and pH and a GPS receiver. Field crews should have acck&sp to bac
instruments if any instruments fail the manufacturer performance tests or calibrations.

4121 Depth sounding equipment

Crews are responsible for checking the accuracy of their devices against a sounding line at the beginning
of the field season to verify tihahe device is providing accurate depth information.

41.2.2 Multi-parameter probeéMeter Performance Test

Test and precalibrate the multiparameter probe meter prior to departure from the base site, following
either the Standard Operating Procedure (SOP) d@esldor the instrument or the manufacturer's
calibration and maintenance procedures. Field crews should perform a QC check of the pH meter
calibration (and conductivity meter calibration, if this optional measurement is taken) at regular
intervals designatd by the manufacturer. Field crews will be responsible for preparing or purchasing
their own QC solution.

4.1.2.3 Global Positioning System Use and Battery Check

A GPS unit is used to locate the launch, index site and each of the physical habitat stationsr& hieref
is imperative that the Field Crew understands how to operate their GPS unit.

The Global Positioning System (GPS) uses signals sent from multiple orbiting satellites to dgsednd
sensor in order to fix a position on the earBPS uses signalent from multiple orbiting satellites to a
groundbased sensor in order to fix a position on the earth. Position accuracy depends on the Position
Dilution of Precision (PDOP) which is a measure of the geometry of the satellite spread over the location
of the observer. Low PDOP values are typically conveyed to the user as a measure of accuracy or
precision and represent more advantageous satellite geometry and therefore less locational error. For
NLA, crews should regularly monitor the accuracy readingheirtGPS and should record coordinates

only after achieving the lowest amount of error possible.

GPS uses many alternative mathematical models to describe the spherical shape of the earth and eactﬁis
a separatedatum. Commonly used datums include NAD2'NOS, NAD83, and WGS84. Each represents =
a different interpretation of the shape of the earth. The NARS stand®@X383 Thus, all GPS units
should be switched to this standargbrior to completing any field activitie€rews should also confirm

that the NAD83 datum is being used when the GPS is turned on prior to data collection. If the GPS is n
set for NAD83 and the unit cannot be changed readily, note the datum used on the data forms for later=
conversion.

GPS devices use a variety of units for pasitiesignation based on an imaginary latitude and longitude
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coordinate grid system laid across the earth (degrees, minutes, seconds, or degrees and decimal
minutes, and UTM (a metric system). The NARS standdetisial degreesor reporting all GPS
positions.

WSTSNJ 2 GKS Dt{ dzZASNR& Yl ydzf G2 LINRPGJARS aLISOATA
and units to NLA standards. Turn on the GPS receiver and check the batteries prior to departure.
Replace batteries immediately if a battery wariis displayed.

4124 Electronic Data Capture Device Battery Check (if applicable)

Turn on the electronic device and check the batteries prior to departure. Charge immediately if a battery
warning is displayed and charge fully to ensure enough battery for fdiididay. External battery packs
are often available for these devices if battery life is a concern.

Table4.1 Instrument checks and calibration

Equipment Preparation

GPS Unit Check the batteries prior tdeparture
Ensure map datum is set to NAD83
Ensure locational units are set to decimal degrees (hddd.dddd)
Perform manufacturer checks as necessary to ensure accuracy

Multi-parameter Probe Calibrate per manufacturer guidelines (DO to be calibrated at lake)
Check the batteries prior to departure
Perform QC Check as directed by manufacturer and/or laboratory protocols (i
crews will supply QC check solution)

Electronic Data Capture Check the batteries prior to departure

Device (Optional) Ensure NLA Dataollection App is installed and functioning

4.1.3 Equipment and Supply Preparation
Check your inventory of supplies and equipment prior to departure using the equipment and supplies
checklists provided in the Appendix; use of the lists is strongly recommeRae#l.meters, probes, and
sampling gear in such a way as to minimize physical shock and vibration during transport. If necessary,
prepare stock preservation solutions as describetldhle4.2. Follow the regulations of the
Occupational Safety and Health Administration (OSHA).

Table4.2 Stock solutions, uses, and methods for preparation.

Bleach(1%) Clean nets, other gear, and inside of | Add 40 mL bleach to 4,000 mL distilled water.

boat.
[ dzZ3 2t Q&  Preservative for phytoplankton [ dA2f Q& ¢ Awvitli base &it. & dzLJLI A S
samples. If preparation is needed: Dissolve 100 g Kl in 1 L 0

distilled water. Dissolve 50 g iodine (crystalline) in
100 mL glacial acetic acid. Mix these two solutions,
Remove any precipitates. Store in the dark.
95% Ethanol Preservative fobenthic invertebrate | No preparation needed (use stock solution as is).
samples and zooplankton samples.

Refuel vehicle(s) and conduct maintenance activities the night before a sampling trip. Check trailer
lights, turn signals, and brake lights befa&parture. In addition, inspect your vehicles, boats, and
trailers every morning before departure. Pay particular attention to the trailer hitch, electrical
connections, tie downs, tire pressure, and the overall condition of the boats.
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Label and packagesmany of thesample containeras possiblén the site kit prior to departure.

Container labels should not be covered with clear tape until all information is completed during
sampling at the lake. Store an extra kit of sampling supplies (Cubitainersi@s bgiass fiber filters, foil,
gloves, forms, pencils, permanent markers, and labels) in the vehicles. Inventory these extra supply kits
prior to each lake visit. Be sure to order field sampling site kits well in advanecevéek minimum) by
submittingthe electronicRequest Form

4.1.4 General Equipment and Supplies for all Activities
Table4.3 indicates equipment and supplies that will be used for all activities.
Table4.3 Equipment and suppliesg all activities.

Forms NLA 2017 Verification
NLA 2017 Index Profile (front & back)
NLA 2017 Index Sample Collection (pag83¥ 1
NLA 2017 Physical Habitat (front & back) 10+
NLA 2017 Littoral Sample Collection
NLA 2017 Assessment (front & back)
NLA 2017 Site and Sample Status/Water Chemistry Lab Tracking
NLA 2017 Daily Shipped Samples Tracking
NLA 2017 TrackingBatched Samples
NLA 2017 TrackingPackets

Reference NLA 2017 Field Operations Manual (FOM)
NLA 2017 QuidReference Guide (QRG)
NLA 2017 Quality Assurance Project Plan (QAPP)
NLA 2017 Site Evaluation Guidelines (SEG)
NLA 2017 Fact Sheets

Documentation Clipboard
Pencils (#2, for data forms)
Permanent markers (fine tip, for most labels)
Labels
FieldNotebook (optional) 1
Clear tapestrips o cover sample labels) As needed

Collection Access permission documents/permit (if required) 1

s
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4.2 Lake Verification

4.2.1 Equipment and Supply List

Table4.4 is the checklist for equipment and supplies required to conduct protocols described in this
section. It is similar to, but may be somewhat different from, the checklist that is used at a base site to
assure that all equipment and supplies are taken taj amailable at, the lake. Field crews should use

the checklist presented in this section to ensure that the equipment and supplies are organized and
available on the boat in order to conduct protocols correctly and efficiently.

Table4.4 Equipment and Supplies lake verification.

Form NLA 201 ¥erification Form
Collection | Depth Finder (handheld or boat mounted sonar)

BASE SITE ACTIVITIES

N
~



BASE SITE ACTIVITIES

N
(00]

National Lakes Assessmeaitl7 Field Operations Manual
Versionl.1, April 2017 Page28 of 95

GPS unit (with manual, reference card, extra battery) 1
Anchor (with 75m line or sufficient to anchor in 50 m depth] 1-2

4.2.2 Lake Verification at the Launch Site

Before sampling activities begimuy must verify that you are at the correct lake and whether it meets

the criteria for sampling. Confirming that you are at the correct lake is based on map coordinates,
locational data from the GPS when possible, and any other evidence such as signsosatmns with

local residents. Record locational coordinates for the lake orvérgicationform. If GPS coordinates

are obtainedfill in the bubble to indicat&sPS and record the latitude, longitude, ardord thetype of

GPS fix (2D or 3@jsplayeal on the unitfor the launch sitelf the GPS unit being used does not display

the GPS fix in terms of 2D or 3D, determine the number of satellites being used by the GPS and assume
that 3 or fewer satellites is 2D and 4 or more satellites isA3Dcoordnates will be recorded in the

NADS83 datum. Compare the map coordinates given on the lake spreadsheet for the lake with the GPS
coordinates displayed for the launch site, and verify that you are at the correct lake. [Note: The map
coordinates inthe sprea#sS S NBLINBaSyd GKS afFoStAy3a LRAY(HE AY
index site or the launch siteyerification that you are at the target lakan be confirmed via other

methods (e.g., map, landowner confirmation). If GPS coordinates are notldeada not record any
information, but try to obtain the information at a later time during the visitGRS locatiomay be

taken at any time during a lake visit and recorded by flagging the launch site coordinates and providing a
comment.

Record directins to the lake and a description of the launch site om\erificationform regardless of
whether the site is sampled or not. This information is very important and will be used in the future if
the lake is revisited by another sampling crew. Proundiermation about signs, road numbers, gates,
landmarks, and any additional information you feel will be useful to another sampling crew in locating
this lakein the future It is also helpful to describe the distance traveled (miles) between turns. Also
describe the launch sitd~or exampleCan the boat be launched with a trailer? Are there fees? Is the
launch paved or does it consist of soft sand? What landmarks are at the |aDnet@ privacy

concerns, do not record landowner contact information (erme, address, phen email address) on

the Verificationform.

In addition to, or in the absence of, an accurate GPS reading, use as many of the following methods as
possible to verify the site:
9 Obtain confirmation from a local person familiar with thea.
9 Identify confirming roads and signs.
1 Compare the lake shape to that shown on a topographic map (United States Geological Survey
(USGSJ.5minute map or equivalent).
1 Determine lake position relative to identifiable topographic features shown on the ma

If the lake shape on the USGS topographic map does not correspond with the actual lake shape from
your site map, and you cannot verify the lake by any other means, check "Not Verified" and provide
comments on lhe Verification form. At each lakeevaluate whether or not the lake meets the NLA
2LISNI GA2y It RSTFAYAOGAZY 2F | atl1S¢y

2 one ha in total surface area;

21,000 square meters of open water;
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2 one meter in depth;
1 Not saline (due to salt water intrusion or tidal influence); and
1 Not used foraquaculture, disposéhilings, minetailings, sewage treatment, evaporation, or
other unspecified disposal use.

If the lake does not meet this definitiofill in the "non-target” bubblein the lake sampled section on

the Verificationform and provide amxplanation for not sampling the lake. Add any additional
explanation as required. (For complete details on the Site Evaluation process, refer to the companion
documentSite Evaluation GuidelinfSPA 841-06-003]).

Record the names of each crew membertbe Verificationform.

Regardless of whether the lake is sampled or not, the field crew must fill out and suleriifigation
form for every lake that is visitedith the intent to sample

4.2.3 Locating Index Site

When determining lake origin, i.e., lake vs. reservoir in the field, a body of water that was a stream or
river and subsequently dammed to create a lake is considered a reservoir. A lake which has had its level
NI AaSR 0SOldzasS 27F | andilvbe koasidergtl a dafuyaldake/fdd SLR 2017. | 1 S
Go to the deepest point in the lake to locate the index site (or middle of the lake for reserifding).

deepest point exceeds 50 m in depth, do not establish the index site at this location; indteade a

point asclose to the middle of the lake as you can without exceeding 50 m in d€péprocedure

below outlines sonar operation and procedures for finding the index site. For reservoirs, the index site is
located near the migpoint of the resevoir rather than at the deepest point, which may be near the

dam.If this would result in an index site that is very shallow or otherwisenepnesentative of the

reservoir as a whole, choose a point near the center of a main basin, where depths anaténe

column will be more representative of the reservoir.

Once in the general area, use the sonar unit to locate the deepest pdt (n). When an acceptable
site is located, anchor the boat. Lower the anchor slowly to minimize disturbance to the water column
and sediment. Determine the coordinates of the index site by GPS (if satellite coverage is available) and
record on thelndex Pofile form. In addition indicate the type ofGPS fix (2D or 30J satellite coverage
is not available at that time, try again before leaving the index site. The following is the procedure to be
usedto locate the index site
1. Operate sonar unit accordirtg manufacturer's specific operating procedures. If possible, depth
readings should be made and recorded in metric units (be sure to specify units brdthe
Profile form).
2. Use the sonar in the area expected to be the deepest. Spend no more than 3@snéearching
for the deepest point; the maximum depth for the index site is 50 meters.
3. Anchor the boat.
4. Determine the coordinates using GPS. Record GPS coordinatesladaieProfileform.

4.3  Post Sampling Activities

Upon return to the launch site after sampling, review all labels and completed data forms for accuracy,
completeness, and legibility and make a final inspection of samples. If information is missing from the
forms or labels, the Field Crew Leader gatherd wecords the missing information. The Field Crew
Leader initials all paper field forms after review. If using electronic forms, the Field Crew Leader will
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need to confirm that they have reviewed forms prior to submission. Other post sampling activities
include: sample filtering, inspection and cleaning of sampling equipment, inventory and sample
preparation, sample shipment, and communications.

4.3.1 Equipment Cleanup and Check

You must inspect all equipment, including nets, boat, and trailer, and clean ofii@myand animal
material. This effort ensures that introductions of nuisance species such as Eurasian watermilfoil
(Myriophyllum spicaturnand zebra mussel®(eissena polymorphalo not occur between lakes. Prior

to leaving a lake, drain all bilge watarlive wells in the boat. Inspect, clean, and handpick plant and
animal remains from vehicle, boat, motor, and trailer that contact lake water. Inspect and remove any
remnants of vegetation or animal life. Before moving to the next lake, if a commesacialash facility is
available, thoroughly clean vehicle, boat, and trailer (hot water pressurizedqinsesoap). Rinse
equipment and boat with 1% bleach solution to prevent spread of exotics. Procedures are below.

1. Clean for biological contaminants (e.gurasian watermilfoil, zebra mussels, and alewife):
a. Prior to departing from a lake, drain all bilge water from the boat.
b. Atthe lake, inspect motors, boat, and the trailer for evidence of plant fragments,
especially in or near the propeller and watetakes. Remove all plant fragments.
c. Atthe lake or base site, dry out and inspect nets and buckets and remove any remnant
vegetation or animal life. Disinfect gear with 1% bleach solution.
d. If acommercial car wash facility is available, thoroughly cleduaicle and boat (hot
water pressurized rinseno soap).
2. Clean and dry other equipment prior to storage:
a. Rinse chlorophy collection bottles three times with DI water after each use.
b. Rinse graduated cylinders, bulk water sampling containers, and cdin@pléng devices
three times with distilled water after each use.
c. Briefly soak zooplankton nets in a 1% bleach solution and dry after each use. Do not dry
in sunlight because the mesh is photosensitive.
d. Clean core sampler, sectioning apparatus, mixing lamdlspoons and siphon
thoroughly with tap water Alconox or other phosphatfeee detergentand bottle brush
at the base site.
e. Rinse coolers with water to clean off any dirt or debris on the outside and inside.
f. Rinse boots and waders with water to cleahary dirt, debris, or biological
contaminants on the outside and inside.
3. Inventory equipment and supply needs and request supplies via the elecRexjigest-orm
(forms or site kits) or from th€LGother itemsor urgent requests
4. Remove multparameter probe meter and GPS from carrying cases and set up faiqparture
checks and calibration. If present (i.e., not using optical DO sonde), examine the oxygen
membranes for cracks, wrinkles, or bubbles. Replace if necessary.
Recharge/replace batteriesaecessary.
Recheck field forms from the day's sampling activities. Make corrections and completions where
possible, and initial each form after review.

o g

4.3.2 Shipment of Samples and Forms

You must ship or deliver timsensitive samples (i.all chilledsamples) to the appropriate analytical
laboratories as soon as possible after collecton no later than the day after collectiohhesesamples
will be shippedn two groupsfor next day delivery. Othearon-chilledsamples may be shipped or
delivered n batches provided they can be adequatslgred Report all sample shipments to the NARS
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IM Coordirator (by transmittinghe appropriate tracking forms) as soon as possible so that the
analytical laboratories can be notified to receive samples and theyedracked if they do not arrive
when expected.

Field crews are to fill out one sample tracking fd@ither Site and Sample Status/Water Chemistry Lab
Tracking Daily Shipped Samples Trackimg,Batched Sample$rackingform) for each sample
shipment.On each sample tracking form, the following information must be recorded:

1 Airbill or package tracking number
1 Date sample(s) were sent
9 Site ID where each sample was collected
1 Sample type code:
0 BACT Bacteria E. colj
BENT Benthic macroinvertebrates
CHEM; Water Chemistry
CHLX, ChlorophyHa
FDNA¢ fish eDNA
GS@ and GSC8Gas concentration
GSA and GSIB Gas isotopes
GSA and GSABAIr samples
MICXc Algal toxin fnicrocystins and cylindrospermop3in
MICZc Algal toxin (for bottle comparison study)
NUTS; Nutrient
PHYX Phytoplankton
SEDQ@ Sediment contaminants
SED( Sediment grain size
SEDCE Sediment TOC
TRIAc Atrazine Pesticide Screen
ZOCN; Zooplankton coarselg0-micronmesh)
U ZOFN; Zooplankton fine§0-micronmesh)
Date when the sample(s)ag collected
Site visit number (e.g., 1 for first visit, 2 for second sampling visit to revisit site)
Sample ID number from preprinted sample label
Number of containers for each sample
1 Any additional comments

(I I < Il Il I I = < < < I < I = = B < I < I I

= =4 -4 4

SeeAPPENDIR: SHIPPINGUIDELINHESr further information

4.3.3 Communications

The Field Crew Leader must review all data forms for consistency, correctness, and legibility before
transferringthem to the NARS IM Center. Each field crew leader must submit a Site and Sample
Status/WRS Tracking the NARS IM @¢er (typically via emajlafter each site visit (whether the site is
sampled or not). General communications information, includiogtact information for the NARS IM
Center is outlined in Sectio@.1

BASE SITE ACTIVITIES

w
[y



INDEX SITE ACTIVITIES

w

National Lakes Assessmeaitl7 Field Operations Manual
Versionl.1, April 2017 Page32 of 95

5.0 INDEX SITE ACTIVITIES

Field crews will collect several idifent measurements and indicators at the index site (as described in
Tablel.1): a temperature, DO, and pH depth profile, Secchi transparency, badtecali), fish eDNA,
chlorophylta, phytoplankton, algal toxins, water chemistry, nutrients, dissolved gases, a&razin
zooplankton samples, and a sediment core. A detailed description of the individual elements is provided
below.

5.1 Temperature, DO, and pH profile

5.1.1 Summary of Method

Use a multiparameter water quality meter (or sonde) to measure temperature, DO, and pH at

predefined depth intervals. Measurement intervals for the profile are based on the site depth (see
Section5.1.3. Once the profile is completed, make another DCaswrement at the surface and

compare it to the initial reading to see if the probe is functioning correctly and holding calibration. If the

lake is thermally stratified, note the top and bottom of the metalimnion based on the temperature

readings (observed & | OKIl y3aS 2F xm c/ LISNJI YSGSNI 2F RSLIKO®
The meters and probes are delicate; take care to avoid putting the probe into contact with sediments

which could foul the probes. An accurate measure of the site depth will help prevent contact between

the sedimem and the probes.

5.1.2 Equipment and Supplies
Table5.1 Equipment and supplieg temperature, pH, and DO profiles.

Form NLA2017Index Profile 1

Collection: Depth Findefhandheld or boat mounted sonar) 1

Water column depth Sounding line (50 m, calibrated, marked in 0.5 m intervals) with clip OR 1
Sounding rod (calibrated) for very shallow lakes

Collection: Multi-parameter water quality meter (wittemperature, pH, and DO probes 1

Profile measurements & Sounding liner 50-meter tape

calibration Sounding weight 1
Squirt bottle (1 L Nalgene)De-ionized (DI) 1
Squirt bottle (1 L Nalgene)lake water 1
Calibration cups and standards 1

QC check solution
Barometer or elevation chart to use foalibration

5.1.2.1 Multi-parameter probeSonde

Themulti-parameter probesonde must be heavy enough to minimegay andvobbling as it is
lowered and rased in the water column.HE instrument must be stabilized prior to taking a reading.
Experiment with the sonde prior to sampling and add weight to the cable if needed.

5122 Temperature Metefalibration
Check the accuracy of the sensor against a thermometer (enmencury type is recommended) that is
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traceable to the National Institute of Standards and Technology (NIST) at least once per sampling
season. The entire temperature range encountered inNhe&\2017should be incorporated in the
testing procedure and a record of test results kept on file.

51.2.3 DO ProbeCalibration

Calibrate the DO probe preferably at the lake prior to each sampling event (Note: some newer
instruments and probes may not require calibon as frequently). It is recommended you calibrate the
probe in the field against an atmospheric standard (ambient air saturated with water, or water
saturated with air for optical probes) prior to launching the boat. In addition, manufacturers typicall
recommend periodic comparisons with a DO chemical analysis procedure (e.g., Winkler titration) to
OKSO1 | OOdzNY O | yRAYPRYSNINRWAR®NKY YA 2y WONARY Al NB
taken into the field.

5.1.24 pH MeterCalibration

adzA G|

CalbraB GKS LI St SOGNRRS LINA2NJ (2 SIFOK &l YLX Ay3 S@Sy
{ ht

AYEGNHZOGAZ2YE YR &2 dzNJ 2 NBQCshick with & diffgréniistaddird té vedfy 3

the calibration and periodically evaluate instrument precisiege( Sectior?). Ideallya quality control
solution (QCS$hould beused that issimilar in ionic strength to the lake water samples you will be

measuring. Standard buffer solutions used to calibrate electrodes may not be representative of typical

lake waers.

5.1.25 ConductivityCalibration

A field conductivity measurement is optional for the NLA 2017. If the Field Crew opts to take
conductivity measurements, the conductivity meter must be calibrated prior to each sampling event.
Calibrate the meter in accordac ¢ A (4 K (i K S s Mdtryttizisl Bdsurdztias t@nhductivity
meter istemperaturecorrected to 25 °C

5.1.3 Depth Profile Procedure

Below are the stefby-step procedures for measuring temperature, pH, and DO profiles at the index site.

1. Calibrate Instrumet

a. / KSO1l YSGSNIIYR LINRPoSa FyR OFfAONIGS | 002 NF

b. Enter calibration information on thendex Profileform.
2. Record Site Conditions:

a hodSNWS aA0G8 O2yRAGAZ2YE YR ThdetPradildzi @ KS

form. Conditions to be reported include:
i. t NEBOALRAGEGAZY
i. { dz2NFI OS O2YyRA
b. t NBaSyoO0S 2NJ IoaSyo0oSs
the odor or scum if pesent)
3. Determine Site Depth:
a. Accurately measure the depth using a sounding \ith a weightor other means and
record on thelndex Profileform.
b. Indicate method used.
4. Determine Measurement Intervals:
a. The number of readings and the depth intervi@lken depends on the site depth. Below
is a list of rules for determining the intervals:
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i. The profile will always begin with a measurement just below the suriacg, (
approximately 10 cm or the minimum depth required to keep all probes
submerged.

ii. The las(deepest) measurements will always be at 0.5 m above the bottom.

iii. If the site is < 3.0 m deep, record measurements beginning just below the
surface and at 0.5 m intervals, until 0.5 m above the bottom.

iv. If the depth is between 3:20 m (inclusive), reconheasurements beginning
just below the surface and then at 1.0 m intervals until reaching 0.5 m above
the bottom.

v. If the depth exceeds 20 m, record measurements beginning just below the
surface, then at 1.0 m intervals until you reach 20 m, then at 2.Qtenvials
until 0.5 m above the bottom.

vii LT GKS YSOFftAYYA2Y A& SyO2dzyiSNBR 620aS]|
depth), take measurements at least every meter within the metalimnion.
5. Measure Temperature, DO, and pH:

a. Lower the sonde in the water and m&a#re the vertical profile of temperature, DO and
pH at the predetermined depth intervals. Be careful not to let the probe touch the
bottom.

b. Record théntervals andneasurements on théindex Profileform.

c. Flag any measurements that the crew feels nefedher comment or when a
measurement cannot be made.

d. Use the flag codes on the form and the comment box found on the second page.

6. Duplicate Surface DO Measurement

a. When the profile is completed, take another DO measurement at the surface, record it,
and canpare it to the initial surface DO reading.

b. alN] W, SaQ 2N Wb2Q 2y (KS F2N¥Y AF (KS asSo2y
surface reading. This provides information regarding measurement precision and
possible calibration drift during the prdsi

i. If measurement is not within 0.5 mg/L, verify your calibration.

ii. If DO is found to be out of calibration,-calibrate and rerecord DO
measurements on a backup form.

7. Determine the Metalimnion:

a. Ifthe lake is thermally stratified, note the top and battoof the metalimnion in the
Metalimnion column.

b. For standardization purposes, the metalimnion has been defined in the protocol as an
area where water temperature changes at least 1 degree Celsius per meter.

c. If you suspect that the metalimnion exists butedonot change at the specified rate,
estimate the top and bottom of the metalimnion to the best of your ability, flag the
data, and explain.

d. In deep sites where measurement intervals are 2.0 meters apart, decrease the interval
to 1.0 meters while taking nesurements within the metalimnion.

5.2  Secchi Disk Transparency
5.2.1 Summary of Method
I [ SOOKA RA&] A& F o0flO] FYR 6KAGS Figrdb)STHRES R RA 41
the reading on the shady side of the boat, without sunglasses, hat, or other viewing aids. Record the
depths where the disk disappears when descending and reappears when retrieving.
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Metal or Plastic Disk

Eye Bolt
T Metal Weight

Figureb.1 Secchi disk diagram (EPA, 1991).

5.2.2 Equipment and Supplies
Table5.2 Equipment and supplieg Secchi disk transparency.

Form NLA2017Index Sample Collection

Collection | Metric tape measure
Secchi Disk (20 cm diameter)
Sounding line (50 m, calibrated, marked in 0.5 m
intervals) with clip

e L

5.2.3 Procedure for Determining Secchi Transparency

Because different people measuring Sedrdrsparency at the same site may obtain different results
(due to differences in vision and interpreting disk disappearance and reappearance), it is recommended
that one crew member conduct Secchi disk measurements at all lakes.

If the lake is shallow anthe water clear, the Secchi disk might reach the bottom and still be visible. If

this is the case, it is important to not stir up the bottom sediments while anchoring the boat. Move the

boat away from the anchor before taking the reading. If the disksible at the bottom of the lake,
indicatethiso @ FAE f Ay 3 Ay K Sonth®ridéBaxdle Gollecti@hdrin 8ny kecom@ dzo 6 f S
the water depth in both the disappearance and reappearance fields.

States that wish to take additional measuremenis domparisons using a view scope are encouraged to
do so after completing the Secchi disk measurements are completed following the NLA protocols.

The following procedure is to be followed when collecting NLA Secchi disk measurements:

1. Confirm that thelowering line is firmly attached to the Secchi disk.

2. Remove sunglasses and hat. Also, do not use view scopes or other visual aids. If wearing
prescription sunglasses, temporarily replace them with regular clear lens prescription
glasses.

3. Lower the Secclhdisk over the shaded side of the boat until it disappears.

4. Read the depth indicated on the lowering line. If the disappearance depth is <1.0 meter,
determine the depth to the nearest 0.05 meter by marking the line at the nearest depth
marker and measurinthe remaining length with a tape measure or meter stick. Otherwise,
recordthe disappearance depth to the nearest 0.1 meter. Record the disappearance depth
on thelndex Sample Collectioform.

INDEX SITE ACTIVITIES
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5. Lower the disk a bit farther and then slowly raise the disil itmreappears and record the
reappearance depth, using the same level of precision as before.
6. Calculate the euphotic zone depth by multiplying the depth where the Secchi disk reappears
by two. Use this calculation to determine the depth at which watamnples will be taken
with the integrated water sampler:
6.1 If euphotic zone is less than 2 meters, water samples will be collected only
within the euphotic zone.
6.2 If euphotic zone is greater than 2 meters, water samples will be taken from the
top 2 meters of he water column.
6.3 If the Secchi is clear to the bottom and the lake is less than 2.5 m deep, water
samples will be collected 0.5 m from the depth at the index site.
7. Record the depth that will be targeted for the integrated water samples.
8. Note any conditios that might affect the accuracy of the measurement in the comments
field.

5.3 Bacteria Sample Collection

5.3.1 Summary of Method

Collect water samples for bactenéth a grab sample frorabout 0.3 m below the water surface. This
sample should be collected from the boat.

5.3.2 Equipment and Supplies

Table5.3 provides the equipment and supplies needed fetdioperations to collect bacteria samples at
the index site.

Table5.3 Equipment and suppliesbacteria samples.

Form NLA 2017ndex Sample Collection 1
Documentation Label: Bacteria 1
Clear tape strips (to cover sample labels) As needed
Collection Sterile IDEXX Bottle (290 mL) 1
Surgical gloves (latex/nitrile, ngrowdered) 1 pair
Storing and preserving | Wet ice As needed
Cooler 1
Plastic electrical tape As needed

5.3.3 SamplingProcedure

While anchored at the index site, collect a grab sample from 0.3 m below the water surface using the
sterile IDEXX bottle

1. Make sure all necessary data has been written on the sample label and the label is
completely covered with clear tape.

2. Puton surgical gloves (ngmowdered). Do not handle any food, drink, sunscreen, or insect
repellant until after the water sample has been collected, or implement measures to reduce
contamination by such chemicals, if applied, such as washing, wearing |lweg,gtc.
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3. Remove the tamper seal from the bottle lid. Remove the cap from the bottle

4. Do not rinse the bottle and avoid touching the inside of the bottle or the inside of the cap.

5. Carefully invert the bottle. Dip the sample container to a depth of 0.3 ondaivg surface
scum and other obvious debris. At that depth, push the mouth of the sample container
away from the boatThen lift the bottle from the water.

6. Pour off excess water until the bottle is filled just above the 200 mLih&h will leave
headspace foriaand shaking. Filling to just above @0 mL line is important for the
laboratory to implement the analytical procedure correctly.

7. Carefully replace the cap. Seal the cap with plastic electrical tape.

8. Immediately aftersample is collected, place in a cooler with ice to minimize exposure to
light and begin chilling the sample.

9. The sample must remain well chilled until it arrives at the laboratory.

5.4

Fish eDNA Sample Collection

5.4.1 Summary of Method
Collect water samples fdish eDNA with a grab sample collected at the water surface from the boat.

5.4.2 Equipment and Supplies

Table5.4 provides the equipment and supplies needed for figfakrations to collect fish eDNA samples
at the index site.

Table5.4 Equipment and suppliesfish eDNA samples.

Form NLA 2017ndex Sample Collection 1
Documentation Label: fish eDNA 1
Clear tape strips (to cover sample labels) As needed
Collection SterilePET@ottle (1 L) 1
Gloves (latex/nitrile, nowpowdered) 1 pair
Storing and preserving | Wet ice As needed
Cooler 1
Plastic electrical tape As needed

5.4.3 Sampling Procedure

Whileanchored at the index sitepllect a grab sample from the water surface using the sterile 1 liter
PETottle.

1.

Make sure all necessary data has been written on the sample label, the label is placed
on the outside of the bottle, and the label is completetyvered with clear tape.

Put on surgical gloves (ngnowdered). Do not handle any food, drink, sunscreen, or
insect repellant until after the water samples have been collected, or implement
measures to reduce contamination by such chemicals, if applieth, &s washing,

wearing long gloves, etc.

Remove the cap from the bottle
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4. Do not rinse the bottle and avoid touching the inside of the bottle or the inside of the
cap.
5. Dip the sample container in the surface wafdo not fully submerge mouth of bottle)

At the surface of the water, angle the mouth of the sample container away from the
boat. Collect any surface scums, if present, at the site.

6. Fill the 1 L bottle tahe 1000 mL markeaving headspace for air. This headspace is
important should the samplesgfrozen at the laboratory.

7. If the botle is filled above the 1000 mL mark, discaxtess water.

8. Carefully replace the cap. Seal the cap with plastic electrical tape.

9. Immediately after sample is collected, place in a cooler with ice to minimize exposure to

light and begin chilling the sample.

5.5  Water Sample Collection and Preservation

5.5.1 Summary of Method
/2T €SO0 6+ GSNI) al YLX Sa ,dhichishasedloya dasigyty h@Midnés@aR a Y LI S
Pollution Control Agency (MPC@geFigure5.2). The device is a PVC tube 6.6 feet (2 meters) long with
an inside diameter of 1.24 inches (3.2 centimeters) fitted with a stopper plug on one end and a valve on
the other. The device allows collection of water from the upper two meters of the water colergn (
within the euphotic zone). If the euphotic zore< 2.0m deep (as calculated in the Secchi Disk
Transparency section of the form), lower the integrated sampler only to the depth of the euphotic zone,
and take additional grab samples as necessary to collect the total volume needed for the samples.

5.5.2 Equipment and Supplies
Table5.5 provides the equipment and supplies needed to collect water samples at the index site.
Table5.5 Equipment and supplieg water samples.

Form NLA2017Index Sample Collection 1
Documentation Labels: water chemistry, nutrients, algal toxins, 1 per
phytoplankton atrazine and chlorophyih sample
Clear tape strips (to cover sample labels) As needed
Collection Integrated sampler device (MPCA design) 1
Funnel 1
Gloves (latex/nitrile, noipowdered) 1
Storing & Preservation | Cubitainer® (4lgwater chemistry 1
HDPE bottle (60 mL, white, wigheouth) ¢ atrazine 1
HDPE bottle (2561L, brown, widemouth) ¢ nutrients 1
PETottle (500 mLglear, squarg ¢ algal toxingMICX) 1
HDPE bottle (500 mL white, rounglalgal toxins (MICZ) 1
HDPE bottle (1 L, white, narrawouth) ¢ phytoplankton 1
Poly bottle (2 L, brown) chlorophylta 1
H.SQ ampoulesg nutrients 1-2
pH paperg nutrients 1
Wet ice As needed
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[ dz32f Qa &az2fdziAz2y oOowHpn Y] 5-10 mL
Cooler 1
Plastic electrical tape As needed

<«—— Stopper

<—— Float Material

(4
(0]
©
=
N
<«—— PVC Pipe
1.D. 1.25 inches
(3.2cm)

"
' w <~ Ball Valve

Figure5.2 Integrated water sampler device (MPCA).

5.5.3 Sampling Procedure
l dadzyYAy3 GKS S dzLK zdldciive integyated viater sampled-{gar85BSMaiple #1
is emptiedinto a2 L sample bottle fochlorophylta filtering. Samples Zand #8 are to be transferred
from the sampler to the 4 L Cubitainer®, mixed thoroughly, padred off intoone 1 L sample bottle
for phytoplankton processingtwo 500 mL bottlefor the algal toxinssamples, one 250mL sample
bottle for nutrients, and one 60 mL bottle for tharazine pesticidesample. Samplesdtand #5 are to
be transferred from the sampler to the 4 L Cubitainer® fontlager chemistrysample. If the euphotic
zone is<2 meters, only collect water from the euphotic zone and increase the number of grab samples
accordingly.
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Integrated SamLT;?-g?ZtZ?1 d #3 Integrated
Sampler #1 Samplers #4 and #5

l Atrazine v . “l
Nutrients
v N g
m
° .
@ =Y 4L
500
1L Water Chemistry
- Algal toxins
Chlorophyli-a Phytoplankton @ g
AN

Clear, square PETG
(MICX)

White, round HDPE
(MICZ2)

Figure5.3 Procedure for using the integrated sampler device to collect depth integrated samples.

5531 Sample Collection

1. Make sure all necessary data has been written on the sample labels and labels are
completely covered with clear tape.

2. Puton surgical gloves (ngoowdered). Do not handle any food, drink, sunscreen, or insect
repellant until after samples have been collected implement measures to reduce
contamination by such chemicals, if applied, such as washing, wearing long gloves, etc

3. Rinse each water samptellection container and lid with surface water three times.

4. Remove the rubber stopper cap and open the valve on the bottom end of the integrated
sampler. Rinse by submerging it three times in the lake and draining after each rinse.
Complete rinsing on thepposite side of the boat from which you plan to sample. Do not
take samples near the motor or other sources of contamination.

5. Slowly lower the sampler into the lake as vertically as posdtolea 2 m sampletap
lowering the devicavhen the upper ends just abovethe surface. If the euphotic zone is <
2.0 m deep (as calculated in the Secchi Disk Transparency section of the form), the
integrated sampler will be lowered only to the depth of the euphotic zone; additional
samples will be taken to collettte volume needed for the samples (8 L total).

6. Cap the upper end with the rubber stopper firmly and slowly raise the sampler.

7. When the bottom of the sampler is near the surface, reach underwater and close the valve
on the bottom end.
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8.

Lift the sampler intdhe boat, keeping it as vertical as possible. When possible, move the
containers to a shaded area of the boat to avoid exposing the sample to direct sunlight
when dispensed.

Carefully open the valve and dispense the contents of samp(er#hore, as necesry)

into the 2 L brown bottleThis is the chlorophyt sample, which will be filtered on shore
(see Sectiof7.2.2. Place the bottle on ice uitffiltration can be initiated.

10. Repeat the collection process in step8 &nddispense the contents of sampl@ #nd

sample #3or more, as necessarijto the 4 LCubitainer® and mix well.

11. Fill the 1 L phytoplankton bottle from the 4 L Cubitainer®, allowing enough headspace to

FRR Fd tSFrad p Y[ 2F [dA2f Qa LINBaAaSNDI GAQBSo

12. Fill thetwo 500 mL bottlsfrom the 4 L Cubitainer® the 500 mL markor just below the

shoulder of the bottle)leavingheadspace so thatthe botdR 2 Y Q0 06 dzNB G 6 KSy F NJ
laboratory. Tlesearethe algal toxin sampke Seal the cagwith plastic electrical tape. Place
the bottlesin the cooler with ice.

13. Fill the 250 mL bottle from the 4 L Cubitainer®, leaving $iga@ck to add acid. This is the

nutrient sample.

14. Fill the 60 mL bottle from the 4 L Cubitainer® to just below the shoulder, leaving headspace

so that the bottle does not burst when frozen at the laboratory. This is the atrazine sample.
Seal the cap with p#dic electrical tapePlace the bottle in the cooler with ice.

15. Pour the contents of sampled#nd sample B (or more, as necessary) from the integrated

5.6

5.6.1 Summary of Method

sampler into the 4 L Cubitainer®, removing as much air from the Cubitainer® as possible.
This is the wadr chemistry sampleSeal the cap with plastic electrical taftlace the
Cubitainer® in the cooler with ice.

5.5.3.2 Sample Preservation
C2NJ GKS LIKed2LX FylG2y alYLXSZT FRR p Y[ 2F [ dz
(Fill the provided plastictrandi) LA LISGGS dzLd 42 GKS o6dzZ 6 6A0GK [«
mL).Cap the bottle and invert until well mixed. The sample should resemble the color of

gSIF1 GSFo® LT ySSRSRMLatRikne bpRR/maxdniyf of l0njL.dz3 2 f Q&
For the nutrientssample, add 8Q from an ampoule to the water to stabilize the sample.
Test the acidity level of thstabilized samplavith pH paer by pouring a small amount of
water overthe pH test strip The water must have a pH 4£the pH isk Hadd one more
ampaule of acidln most cases one ampoule will be sufficidnit add no more than two
ampoules to the sampleDispose of ampou(s)properly.

Seal the caps with plastic electrical tap#ace all samples in the cooler with ice.

DissolvedGasesSample Colledbn

Field crews will collect four water samples from near the surface of the lake: two for the analysis of
dissolved carbon dioxide (@Pmethane (Ck), and nitrous oxide (D) concentration (GASC), and two
for the analysis of carboisotopic composition of Cnd CH (GASI). Two air samples will also be
collected for gas concentration measurements (GASA). The results will be used to estimate the
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magnitude of C& CH, and NO emissions from lakes and reservoirs across the nation.

5.6.2 Equpment and Supplies

Tableb.6 provides the equipment and supplies needed to coltissolved gas and aamples at the
index site

Table5.6 Equipment and supplieg dissolved gases.

Form NLA 2017ndex Sample Collection 1
Documentation| Labels: gas concentration, gas isotopes, and air samples| 1 per sample
Clear tape strips (to cover sample labels) AsNeeded
Collection Preevacuated glass vials 6
Tray for glass vials 1
Poly syringe (140mL) with attacheel@y stopcock 4
Poly syringe (30mL) with attacheelny stopcock 2
t2fe a@NAy3dS donY[ O OWiINIYy 1
27 gauge needles 20
50 mL centrifuge tube 1
Alcoholthermometer 1
Bucket, tub or cooler 1

5.6.3 Sampling Procedure

Four dissolved gas and two air samples will be collected from the index site. The samples will be
transferred from syringes to prevacuated vials using a small needifdake conditions are too

hazardous (e.g., windy, breaking waves) to safely work with a needle at the index site, complefe steps
¢ 18in less turbulent waters (littoral stations) or at the shoreline. It is important that sBep&6 are
conducted as san as possible to reduce the likelihood of the sample becoming contaminated or altered
by microbial activity.

1. There are six prevacuated sample vials per site: four are for dissolved gas samples and two are
F2NJ FAN al YLt Saod £t AAE GALfta NB ARSYGAOFft |
gas and air samples.

2. Make sure that the EPA NLA 2017 tracking labels are affixed

properly to the 6 sample vialBo not cover the labels with

clear tapeor they will not fit in the sample trays at the ' éS)i%ePOét B

laboratory.

3. Ensure that 8-way stopcocks attachedo a 140 mlsyringe
(Figureb.4). With the 3way stopcockointed toward the side
port(0c 2 QOf 2 Pand thadR\airgé poidtgd downwards
(i.e., stopcock pointed towards bottom of bogatlush the
syringe three times with air drawn from approximately 1.5m
above the water surfac.e. syringe atge-level when
standing in boat)This will remove residuabg and water from
the syringeCare should be taken to ensure that the air pulled

Figuré5.4 Port
identities on 3way
stopcock.
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10.

11.

12.

13.

into the syringe is not contaminated with exhaust gas from the boat motor. The air should be
collected upwind of the boat motor while the motor is not operating.

Pull 35 mL o&ir into the syringe from approximately 1.5m above the water surfaee syringe

at eyelevel when standing in boathile avoid airborne contaminants such as motor exhaust.
Place the tip of the stopcock ~ 5 cm under water and pulDimL of lake wr (i.e., plunger

will be at 140mL graduationiKeep the tip of the syringe under water and close the syringe port
on the stopcock (handle pointed toward the syringe port 2 Q Of 2)(tRen redgodeittie A 2 v 8
syringe from the lakePlace the syringe inlaucket, tub, or cooler of lake water to maintain the
temperature of the water in the syringe.

Repeat steps-5 for the remaining 3 dissolved gas samples.

Collecttwo 30 mL air samples from ~1.5ahove the water surface (i.e. syringe at dgeel

when standing in boat) using 30 mL syringes amehg stopcocks. Flush the syringes with air

three timesto remove any residual gas before collecting the samples. Exhaust gas from the boat
motor poses a@ntamination risk and the samples should be collected upwind of the boat

motor while the motor is not operating. Seal the samples in the syringe by closing the stopcock
(handle perpendicular to syringe).

If conditions preclude using a needle at the indér (i.e. rough waterkeepthe 140 mL
syringessubmergel in the bucket, tub, or cooler dake water and finish the procedure (steps

16) after reaching calmer waters or the shore. If a needle can be used at index site, continue
with the procedure athe index site.

Attach a27-gaugeneedle to the 30 mL syringes containing the air samples, open the stopcock
(handle in line with syringeand pierce the septa of a pmvacuated sample vi#that has been

labelled with an air sample labeélhe vacuum irhie vial should be sufficiently strong to cause

the syringe plunger to move2-<m toward the bottom of the syringe. Depress the syringe

plunger until it hits the bottom of the syringe barrel. While firmly holding the plunger in place,
withdraw the needle fom the sample viaRepeat for the second air sample.

To reduce the possibility of losing track of which vials contain a sample and which are empty,
placeemptyyvials in the vial tragat the beginning of the operation and place filled vials in the
shipping bagssoon as the transfer is complete.
Gently shake each of the 140 mL syringes for five minutes to
allow the dissolved gases to partition between the aqueous a
gas phasegll four syringes can be shaken at the same time)
Attach a 27guage needle with theafety cap to the 140 mL
syringe Attach the 30 mL transfer syringe (without a stopcock
attached) to the side port of the-&ay stopcock on the 140 mL Figure5.5 Pictures of 30 mL
syringe Figure5.5 A). transfer syringe connected to
Hold the 140 mL syringe in an upright position and close the 140 mL syringe

top port on the 3way ftopco?k (handle pointed toward the topgzlsl‘;?](;“lLosser]’;?ng‘t):r‘fi”ir@f’ miof
portomMH 2 Q Of).Pash the 38 Aol gafird the 1405 351 of gas transferred to 30 mL
mL syringe into the 30 mL transf&yringe Figure5.5B). This syringe.

will cause the plunger in the transfer syringe to extend past the
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30mL graduation mark on the syringarrel, which is OKYou may need to gently pull the
plunger on the 30 mL transfer syringe to assist the gas trank#ée care to minimize the
amount of water that gets transferred tte 30 mL syringe.
14. Close the syringe port on thev@ay stopcock (handle pointed
toward 140 mLsyringeoc 2 Q Of pPaGdexpkid Buh3D A 2
mL of gas from the transfer syringe. Use the needle to pierce th
septa on a preevacuated glass vithat has been labelled with a
gas sample labeind depress the plunger on the transfer syringe
until it hits the bottom of the syringe barr@Figure5.6). While
firmly holding the plunger in place, withdraw tigéass viafrom
the needle. Replace the safety caand remove the needle from
the 140 mL syrige.
15. Immedla'Fer transfer the watgr from .the 140 myrimge into a 50 connected to 3way
mL centrifuge tube (secured in the vial tray) and record the stopcock
temperatureon the Index Sample Collectioform. Water can be  pepress plunger on transfer

)~

Figure5.6 Glass vial

discarded after temperature has been recorded. ;{;‘S”sgf/’l;? transfer samples to
16. Repeat steps2¢ 15 for the remaining three dissolved gas
samples.

17. Complete the data form and repack the sampling equipment. Needles, syringes, centrifuge tube,
and thermometer can be reused without cleaning.
18. Prepare samples for shipping.

5.7  Zooplankton Collection

5.7.1 Summary of Method

Collect two vertical samples using a fine meshn®() and coarse mesh (1%0n) Wisconsin nets with
collection bucket attached at the cod end. Each net is slowly lowered over the side of the boat into the
water. The net is retrieved back to tiseirface at a slow, steadste. Lift the net out of the water; rinse

it from the outside to free organisms from the side of the net and to concentrate them in the collection
bucket. Transfer the sample from tloellectionbucket to a 125 mL sample contain Narcotize the
organisms withan effervescent sodium bicarbonate tabletg., Alkeseltze®tablet) and preserve each
sample with 95% ethanol. You will repeat the procedure with the other net on the opposite side (or end)
of the boat. The cumulative o length for each net is B. In shallow lakes, multiple tows with each net

are required to achieve the cumulative tow length. The objective is to sample a sufficient volume of
water to obtain at least 300 organisms per sample from all but the most otigbic lakes.

5.7.2 Equipment and Supplies

Table5.7 provides the equipment and supplies needed to collect a zooplankton saFigl&eb.7 is an
illustration of thezooplanktonnets and collection buckets.
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Table5.7 Equipment and supplieg zooplankton collection.

Form NLA2017Index Sample Collection

Documentation Labels: zooplankton course and zooplankton fine
Clear tape strips (to cover sample labels)

Collection Plankton net (50 um) and collection bucket

Plankton net (150 um) and collection bucket

Sounding line (50 ntalibrated, marked in 0.5 m
intervals) with clip

Funnel

Squirt bottle (1 L Nalgene)de-ionized (DI)

Squirt bottle (1 L Nalgene)lake water

Effervescent sodium bicarbonaf@lka seltzer)

tablets

Pail (narcotization andoncentrationchamber$

Storing & Preservation | HDPE bottle (125 mL, white, wideouth)
Ethanol (95%)
Plastic electrical tape

ATTACHMENT
BRIDLES

FINE-MESH NET COARSE-MESH NET
(50 pm mesh) (150 ym mesh)

METAL RETAINING
BANDS
(Not to be removed)
4// \\s :
THREADED
<«—— REMOVABLE—>| |||
- BUCKETS -

Figure5.7 Wisconsin net and collection bucket diagram.

5.7.3 Sampling Procedure
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1
1 per sample
As needed
1
1
1

NNR R R R PR

1
As needed

Theprocedures for collecting and processing zooplankton samples are presented below.

5.7.3.1 Sample Collection

1. Determine and record the number of tows required to achieve the standard cumulative 5 m tow

on thelndexSample Collectiofiorm.

a. Forlakes deeper than 7 mou will take a single 5 m tow with each net.

b. For lakes with a depth less than 7 m, you will determine and record the number of tows x
that will be required to achieve a standard cumulative 5 m tow for eacl{Tradile5.8).
For example, if the lake is 6 meters deep, you will take two 2.5 m tows with each net. AIE
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lakes less than 7 m deep require at least two tows because the collection bucket should
never touch thesediment due to potential fouling.

Table5.8 Lengths and numbers of zooplankton tows based on Index Site depth

7 or more 5m 1
4-6 25m
2-3 1m

lessthan 2 0.5m 10

c. The zooplankton collection methods vary slightly depending on the number of tows
required to achieve a standard cumulative 5 m tow.

i. If the number of tows = 1: follow stepgstZough 13described below.

ii. Ifthe numberoftovd x H X pFZ2thrdughd?2 dasiér®ed below. After step
12, pour the contents of the collection bucket into a clean (i.e., DI rinsed) 1
gallon pailRinse the collection buck&vith DI.While taking care not to tip the
zooplankton sample in the pail, repeat steps Botlgh 12for the second tow.
Add the contents of the collection bucket from the second tow to the pail.
Continue to take zooplankton tows and add samples from the collection bucket
into the pail until the target number of tows (2, 5, or 10) is reacl@uithe last
tow, pour the contents of the pail into the collection bucket to filter the excess
water. Rinse the bucket with DI water and pour the contents of this rinse into
the collection bucket with the zooplankton sample. Once the zooplankton
sample has ben filtered down to an appropriate volume in the collectio
bucket, continue on to step 13

2. Prior to each use, carefully clean and thoroughly rinse the interior of the plankton nets and
buckets with DI water.

3. Carefully inspect the nets and buckets faies or tears.

4 1 441 OK GKS O2tftSOGA2Yy o0dzO01SiGa G2 GKS aO2R¢ SyR
bucket is attached to the correct net (i.e., the mesh sizes match).

5. 1 4dGFOK GKS oOoNARf SR SyR 2F (KS LXihggdvérngosmy SG G 2
(use the same line as was used with the Secchi disk).

6. Carefully and slowly lower the first net in a constant upright position over the side of the boat.

7. Continue lowering the net to the correct depth (remember to account for the lengtheof
bridle). If more than one tow is needed, be sure to take additional tows from different locations
around the boat.

8. Retrieve the net by pulling back to the surface at a steady rate (0.3 m or 1 ft/s) without
stopping.

9. Once at the surface, slowly dip thet up and down in the water without submersing the net
mouth to rinse contents into the collection bucket.

10. Complete the rinsing of the net contents by spraying lake water against the outside of the net
with a squirt bottle or similar tool. Be careful niot splash or squirt lake water into the net
mouth, or additional organisms may be collected.

11. If additional rinsing is needed on the interior of the net, use a squirt bottle with DI water only to
avoid introducing additional organisms.
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12. Once all organisms ke been rinsed into the collection bucket, hold the collection bucket in a
vertical position, and carefully remove the bucket from the net.

13. Repeat steps-A2with the second net on the opposite side (or end) of the boat.

5.7.3.2 Sample Processing

1. Set the collectio bucket in a pail filled half full of lake water to which 2,y., AlkaSeltzer)
tablets have been addeoutside of the collection bucket§Vait 30 to 60 seconds for tHeQ
tablets to dissolve before placing the collection buckets into the w&asire that the
organisms in the collection bucket are submerged in the water, but be careful not to submerge
the top of the collection bucket, or sample loss will occur. Theraotizes the zooplankton to
relax their external structure prior to preservation in 95% ethanol. This facilitates taxonomic
identification. Wait until zooplankton movement has stopped (usually about one minute).
Raising and lowering the collection butké the pail can help water exchange within the
bucket.

2. Check the sample label on the bottle to verify which sample has been collected (coarse or fine
mesh). Record the sample ID number on lihdex Sample Collectioform.

3. Use small volumes of DI watieom a squirt bottle to rinse the contents of the mesh net
collection bucket into the 125 mL polyethylene bottle. Rinse the collection bucket with DI water
three to four times or until the majority of zooplankton have been removed without allowing
the bottle to fill more than half full (~6@0 mL of sample and rinse water combined). After the
zooplankton have been transferred and the sample bottle is half full with sample and rinsate, fill
the bottle to the shoulder with 95% ethanol. Use a funnel, if nemgsawhen transferring the
sample, rinsate or ethanol to the 125 mL sample bottle

4. In some cases, the volume of zooplankton collected in the collection bucket may exceed 125 mL.
Under this scenarido not try to force the entire sample into a single bottbe the preservative
will not function properly and the sample may be lost. In such cases, fill the first bottle half full,
YR GKSy dzaS | aS0O2yR o02GGtS (2 LINBaSNWBS (KS
label (i.e., one with no sample ID ppeinted on it) for identification purposes. Complete the
label, and print in the sample number assigned to the first container on the label of the second
O2y G AYSNY hy GKS F2NXI NBO2NR | aué Ay GKS

5. On thelndex Sample Collectioform, fill in the bubble to indicate that the sample is preserved.

6. Verify that all information on the labels and the form is complete and correctly recorded.

7. Repeat steps-b for the second sample collected.
5.8  SedimentContaminants, TOGand Grain Size

5.8.1 Summary of M¢hod

Field crews will collect surficial sediment samples (top 5cm) at the index site using thiedwupplity

corer. A corer is used to collect two intact sediment core samples at the index site, crews will slice off
the top 5 an from these two sedimentoresand composite them for analysis. The laboratory will
analyze this composite sample for sediment contaminants, TOC, and grain size. The results will be us
to assess the current condition of a variety of metals, polycyclic aromatic hydrocarbong,(PAHs
polychlorinated biphenyls (PCBs), and pesticides in lakes across the country.

INDEX SITE ABTIVITIES
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5.8.2 Equipment and Supplies

Tableb5.8 provides the equipment and supplies needed to collect a sediment core saRiglee5.8 is
an illustration of the gravity core68 mm diameter 60 cm long core tubhend sectioning apparatus.

Table5.8 Equipment and supplieg sediment core sample.

Form NLA2017Index Sample Collection 1
Documentation Labels: Sediment TOC, sediment grain size and sediment 1 per sample
contaminants
Clear tape strips (to cover sample labels) As needed
Thin permanent marker (to complete labels) 1
Collection Gravity Corer head (gravity, widm cable and messenger) 1
Extralong cable (for 20m and deeper lakes) 1
Core tube 1
Sectioning tube (6.35 cihb, line marked 5 cm from bottom of tube 1
Sectioning stage 1
Extruder rod 1
Syringe (60 mL) with tubing siphomerlying water 1
Core plug 1
Screwdriver 1
Gloves (latex/nitrile, nowpowdered) 1
Stainless steel bowl 1
Stainless steedpoorulette 1
Large tub or bucket 1
Metric tape measure 1
Scrubbrush 1
Alconox or other phosphat&ee detergent As needed
Aluminum foil As needed
KimWipes opaper towels As needed
Storage & Preservation | Glass jar (60 mL, ambe§EDT 1
Glass jar (120 mL, ambe§EDD 1
Zip top bag (1 quart) [SEDG] 2
Wet Ice As needed
Cooler

Plastic electrical tape
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—RELEASE
« SECTIONING
- MECHANISM TUBE < Mark 5cm from
MESSENGER > ] < = @ bottom of tube
' J
@ ® SECTIONING
APPARATUS
1 |
1 | A
CORE TUBE
(Length = 60cm)
REMOVABLE ——>
WEIGHTS
— <« STOPPER
———p (2 cm thick)

RETAINING
z"/ BANDS

<——CORE EXTRUDER

Figure5.8 lllustration of the gravity corer,core tubg and sectioning apparatus.

5.8.3 Sampling Procedure

Collect two sediment cores that are at least 6 cm long from undisturbed sediments at or near the index
site and section off 5 cm of sediment from the top of the cores for analysis.

The composition and texture of the bottom will vary from lake to lake amgome lakest will be
impossible toobtaina 6 cm core because the bottom is too rocky, the sediments are too dense, or, if it
is a shallow lake, there are macrophytes covering the bottbins.okay to move from the index site to
attempt to collect ediment samples. Use best professional judgement and a minimum of three
attempts to try to collect sediment samples in the lake.

If you collect acore less that® cm long on your first try, move to another location near the index site to
find an area witha softer bottom. In addition, you can experiment with getting improved penetration by
adding additional weight to the corer, and/or by releasing the coreterabove the sediments. Iféa

cm core sample cannot be collectatonelocation,youmay combie multiple coreswith a combined
depththat equak 10 cm (i.e., obtain the necessary volume of sedimeht)this case, note thiotal

number of cores andpproximate depth intervals collectddut with no single core excedétg5 cm)in

the comments section of thindex Sample Collectioform. The procedures for collecting and

processing sediment cores are presented belBigure5.9 provides an overview of the sediment
sampling process arfeigure5.10 provides a detailed diagram of the processing of a single sediment
core.

5.8.3.1 Sediment Car Sample Collection

1. Wear surgical gloves at all times during sample collection to protect yourself from any potential
contaminants in the sediments, and to prevent contamination of the sample from trace
contaminants on the skin of the sampling crew.

2. If the bottom has been disturbed during the initial depth determination or for any other reason,
move at least 5 m to take the core. It is critical that the corer strikes undisturbed surface
sediments.

N
©
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3. Insert the core tube into the sampling housing apparatus tigtiten the hose clamp screws to
secure the tubeNote that the hose clamps are labelled as yes/ no, only loosen and tighten
those labelled yedf the lake depth is greater than 20 changethe sediment corer cable to the
supplied 55 m ropeBe sure to use a very secure knéhsure the messenger is attached to the
sampler line. Set the release mechanism.

4. Slowly lower the corer through the water column until the bottom of the core tube is just
touching the sediment surface. Raise the cor& 1.1 m and, while maintaining a slight tension
on the line, lower the corer allowing it to settle into the bottom substrate. Immediately after the
corer drops into the sediments, maintain line tension to prevent the corer from tilting and
disturbing thecore sample. Keep in mind that the goaild®btain a core at least cm in length.

If this core length is not obtained the first time, the operation might need to be repeated at a
new location using additional weights on the corer and/or a greater reléaight in order to
improve penetration and obtain a longer core. If the core length exceeds the length of the core
tube, the operation might need to be repeated at a new location using less weight on the corer
and/or a shorter release height.

5. Trip the caoer by releasing the messenger weight so that it slides down the line. Keeping the line
vertical and keeping tension on the line will help ensure that the messenger reaches the sampler
and trips the mechanism.

6. Slowly raise the corer back to the surfacegimg the bottom of the core tube under the water.

7. While keeping the bottom of the core tube under water, reach under the surfattea gloved
handand plug the bottom of the corer with a corer tube plug. To do this without disturbing the
water-sediment nterface, you cannot tilt the corer more than 45 degrees. (Note: core tube
plugs are easily lost; ensure that spares are available at all times.)

8. Keeping your hand under thmrer tube plugraise the corer into the boat in a vertical position.
Stand the orer in a large tub or bucket to prevent contaminating the boat with sediment
material.

2 Sediment Core Samples

Collect Top 5 cm slice
from each core
&

Homogenize both slices in
stainless steel bowl

Place 100 mL of
sediment in

Place 50 mL of
sediment in
SEDC Jar

Place 100 mL of
sediment in
SEDO Jar

SEDG Bag
(double bag)

Figure5.9 Sediment core sample summary.



National Lakes Assessmeaitl7 FieldOperations Manual
Version 11, April 2017 Pagebl1 of 95
5.8.3.2 Sediment Core Processing
1. Record thesample ID$or each ofthe samples on théndex Sample Collectioform.

2. Putoncleangloves. Record the Site ID, date, afglt numberon sediment core sample labels.
Prepare containers and attach the labels to one 120 mL glass cont8ieBdor sediment
contaminants), one 6L glass containeSED@or sediment TOC), and a on@art plastic bag
(SEDGor sediment grain size). IMPORTANT: only handle containers with clean gloved hands,
and keep thesample jarsn the provided plastic bags whenever possible.

3. Detach the core the from the corer. One crew member should hold the sampler in a vertical
position while the second person dismantles the uNibte: only loosen the hose clamps
froStt SR wesSaqQo

4. Position the extruder under the corer tube plug at the base of the coring tBbpporting both
the core tube and the extruder in a vertical positisigwly lower the coring tube onto the
extruder until the sediment is approximately 1 cm below the top of the tdligs operation is
best done with the core tube standing in a bucketub to catch the discarded water.

5. Remove theemainingwater above the sediment core by using a syringe with tube (or turkey
baster) so that the surface sediments are not disturbed. \Wa#w minutegfor flocculent
matter to settle when possibleDecart surface water from the core to minimize dilution of the
sediment sample.

6. Secure the sectioning stage onto the top of the coring tube. Place the Plexiglas sectioning tube
(marked with a line 5 cm from the bottom) on the stage directly over the coring. t8lmevly
extrude the sediment core into the sectioning tube until the top of the sediment reaches the 5
cm line on the sectioning tube. Slide the sectioning tube onto the flat part of the stagesand
the spoonulette toscrape the top 5 cm section of sediment istalean stainless stebbwil.

7. Rinse cordube, sectioning tube, and stageith lake water to remove particles and repeat
sample collection and sediment core processing through 6temtil a total of 10 cm of
sedimentcore have been sectioned into the bowl.

8. Store the first sample in the bowl covered with aluminum foil and on a bag of ice or in an
unused cooler out of direct sunlight while collecting the second core.

9. Remove any twigs, stones or trash from sagnhlen mix using a clean stainless steeTeflon
spoon that has been rinsed with ambient sitater. Stir the sediments to homogenize the
sample for one minute or until the sample is completely visibly blended.

10. Divide the composite into the three saneptypes listed below.
a. Gontaminants[SEDQ

i. Using a clean stainless steel spatmtite, carefully place approximately 100 mL
of sediment into the 120 mL jar. Be sure that ¥z inch headspace is available to
avoid breakage due to possible sample expansion from freezing in the
laboratory. Clean kimwipes may be used to wipe the outer thread abthte
cap screws on tightly.

ii. Replace the lid and seal tightly with plastic electrical tape, wrap the jar in the
provided foam sleeve to protect it from breakageplace sleeve back in the
bag,and place the sample in a cooler with wet ice.

b. Total organc carbon[SEDE

a1
N
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i. Place approximately 50 mL of sediment into the 60 mL jar. Leave % inch
headspace to avoid breakage due to possible sample expansion from freezing in
the laboratory.

ii. Replace the lid and seal tightly with plastic electrical tape, wragahin the
provided foam sleeve to protect it from breakage, and place the sample in a
cooler with wet ice.

c. Sediment grain siz§SEDG]:

i. Place approximately 100 mL of sediment into the mbeled baglf needed,
wipe any sediment off the zipper with a Kinp& to close the baddouble bag
the sample into a second quart sized plastic bag, ensuring that the tops of both
bags are sealed tightBnd that the label is clearly visible

ii. Place the sample on wet ice. The sample must be stored at 4°C, and MUST NOT
BEFROZENhis sample will not be frozen during later handling, so precuations
NEIIFINRAY3I KSIFIR aLI OS INB y2i ySOSaal NE o

11. Sediment equipment cleanup

a. After sample collection is completeaiple rinse all equipment with site watetlsea
scrub brush as needdad remove particles.

b. At shore, spragore tube, sectioning toolfowls and mixing spoonwith Alconoxor
other phophatefree detergent scrub to remove patrticles if needed, and rinse with tap
water followed by dinal rinse withDI water.

c. Once the cord¢ube and staging equipment is cleaned, store them in the carrier.

d. Oncethe bowl and spoons are decontaminated, wrap with aluminum foil in preparation
for the next site.

Sample Slice
Interval=0to 5 cm

Overlying
Water

Remaining portion of
core discarded after
collecting 5 cm slice

Sediment Core {
(target =6 cm or

more)
CLEAN CORE TUBE AND
Measure REPEAT ENTIRE
Core Length PROCESS WITH SECOND
to top of SEDIMENT CORE
Core Plug r
Core Plug

(2 cm thick)

Figure5.10 Sediment core samplprocessing detail.
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6.0 LITTORAL AND SHORELINE ACTIVITIES

To bdter understandnear-shore habitats andheir condition, travel to 10 evenly spaced physical
habitat (PHab) stations around the lake and document conditions hacdhcteristicobserved within
defined plot area. The full sebf measurementsobservationsand sampling described in this chapter
includes:

1 measures or observations physical habitat cover and structure in thttoral, shoreline draw-
down, and ripariarzone plotsat the 10 PHab statiorend
1 sampling of benthic macroinvertebrates at each of the 10 stations

For lakes witta surface area of greater than 10,000 ha (defined as large lakes), @renst required
to travel to thel0PHab stationso makephysical labitat measurements and colletienthic
macroinvertebratesamplesThe requirement wasgvaived on large lakes because bétincreased level
of effort required to travel arounthe shorelines ofhese large lakeNevertheless, we encourageews
to complete the physical habitat characterizaticarsd macroinvertebrate collectioren large lakesjust

as they are done on smaller lakes, so that large lake physical habitat information can be included in the

national assessment
Note: When largeslands are presemhore than 10 PHab sitesill be identified and assessed for a lake.

6.1  Physical Habitat Characterization

6.1.1 Summary of Method

Prior to the sampling visjidetermine the approximate locations of the Pblab stations and mark them
on aSite Map (see Chapter 3), if applicableigure3.2 showsexampleplacement and distribution of
PHab stations arounalake.At eachof the 10PHab statios, you will set up a plot as shownhigure
6.1 based on visually estimated dimensiofi$ie plot measures I wide, and includes a littoral plot
extending 10m out from the shoreline, a drawdown zopéot extendinginland from the shoreline to
the normal highwater level, a In shoreline zonéandat the shore just above the present water line,
and a 15m wide riparian plot that begins at the normal high water mark and extends hdward.

The drawdown zone plot¢ends a variable distance inland depending on the degree of drawdown and,
if the distance from the present shoreline to the normal high water mark is negligible (i.e., <1m), there

will be no drawdown zone plot.

Riparian 15 m
Plot

H Drawdown
Shorelin Blot
band

Variable or nonexistent

Benthic sample collected _—w] LittoralPlot| ~10 m

from dominant habitat withir >4
littoral plot 4

Observation Station

Figure6.1 Dimensions and layout of a physical habitat station.
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As described below, you will record observations from each of the zones dthirscal Habitatorm.

6.1.2 Equipment and Supplies

Table6.1 liststhe equipment and supplies needed to locate the PHab stations and conduct the physical
habitat characterization

Table6.1 Equipment and supplieg physical habitat assessment.

Form NLA2017Verification 1
NLA2017Physical Habitat 10

Collection Depth Sounder (hanrteld or boat mounted sonar) 1
Sounding rod (3 ymarked in 0.1 m increments, calibratétlyC) 1
GPS unit (with manual, reference card, extra battery) 1
Rangefinder (for estimating horizontal drawdown) 1 (optional)
Clinometer (for use as a level to measure vertical drawdown) 1 (optional)
Surveyors rodfor measuring vertical drawdown) 1 (optional)
50-meter tape (measurements as needed) 1

Binoculars (for making observations of distant riparian)

Map wheel or string (for measuring shoreline distances on site m.
Anchor (with 75 m line or sufficient to anchor in 50 m depth)
Buoy (for marking observation point)

e

6.1.3 Locating the Physical Habitat Stations and Defining the Shoreline Boundary

6.1.3.1 Base Site Activities
It is important that you set up PHab stations in the office to minimize bias in site selection and to ensure
efficient location of stations once at the lake.
1. Using a lake map, select a random starting point on the lake outline. Any reasonable method
may ke used select the starting point (e,.gossa pencil randomlyon the map]etting the sharp
end point to the nearest shoreline locatiphisrandom starting poink & & 2 dzNJ &a! ¢ adl GA
2. ltis important that the remaining nine stations be located at eqlisfances around the lake
(seeFigure3.20 ® ¢ KS&aS gAff 06S @2dzNJ d. ¢ UGKNRdAdAK awé ai
either using a string to trace the perimeter of the lake, which can then be straightened and
marked in equhintervals, or by using a map wheel) or electronically (with GIS or other digital
mapping tools) to measure the perimeter of the lake alidde by 10.
3. Using a GIS or other digital mapping tapplicationto locate the coordinates of th&0 stations
that can then be entered as GPS waypoints greatly facilitates correctly locating PHab stations by
boat in the field, especially on large lakes.
4. Mark the physical habitat stations on a site mémpplicable
Note: In revisit lakes (seBection8.1for more information) crewswill re-randomize and relocate the

PHab stations The stationsarere-randomizel because the revisit datis usedo examine variability of
the entire lake assessment.

6.1.3.2 Littoral and Shoreline Activities

Using the site maps and GPS, proceed by boat around the lake, locate, and stop at each of the 10 PHab
stations. Position the boat at a distance of 1@rom shore anctor if necessary, and make the
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measurements andemiquantitative observations specifiedn the Physical Habitatorm. Complete a
separatePhysical Habitaform for each station.

Make every reasonable attempt to record physical habitat observationsreeabsurements for all 10

PHab stations. Whenghysical habitat observation and measuremeatsimpossible, record flags as

specified inTable3.1. RemembethatnumberSR G C¢ Ff I 3a LISNIIFAYy G2 GKS FNJ
individual form (e.g., you can assign an F1 flag to mean something different at different habitat stations).
{AYAfIINI&z acCcé¢ TFfl3a R2 y2i OF NNEB 2 ofavorimBty 2y S ¥
be defined on that same form.

6.1.3.3 Shoreline and Station Location Adjustments
Once in the field, you may encounter situations that require you to modify the shoreline and/or station
location(s) from the intended locations marked on the site map. If this occurs, make the corrections and
adjustments on thd”hysical Habitaform and nde the reasonsn the comments section of the form.
The general guidelines for locating or modifying kbeation of the littoral and shoreline stations are
summarized below.

1. Locate station using maps, aerial photos, or GPS units.

2. Define shore as either ehcurrent waterline OR the boundary between open water and the edge
of dense vegetation (terrestrial, wetland, or emergent vegetation) or extensive very shallow
water (shoreline defined by limit for navigating your boat).

3. Ifthe shoreline observed in théeld differs from the mapped shoreling | NJ & { GF G A2y
wSt 20F 0SRé | yR S yRh&ibkl Habitéi@ny stadng the abpéreni iésSon (e.g.,
drought,lake drawdownflooding, dredginglimited boat access, eic.

4. If a PHab station imaccessibléecause of shoreline changésl NJ a{ GF GA 2y wSt 20! i
top of the Physical Habitatorm, and position one or more new stations at approximately equal
intervals.

5. Ifa station is eliminatedijllin(i K S & 5 Kabhid abthedop of the form

6. If theshoreline observed in the field differs radically from the site map and you are sure you are
at the correct lakeyou cansketch a map of the lak&lse a string to measure the new outline,
divide it into 10 equal parts, and lay out the 10 station locations

6.1.3.3.1 Islands

Islands may be an additional source of shoreline habitat on a lakéhasd will beaccouned for by
adding island physical habitat stations. Island stations are in addition tbQk&ations(A-J) The
guidelines for adding island stations|&ot:
A If the combined shoreline of ai$lands makeup 10H /7> 2 ¥ iot&lShoreling, &iaéne
PHab stationgtations will now be labeled throughK)
A If the combined shoreline of al$lands makedzLJ Y 2 NB (K| y tetal’shorélifie, atldK S
two PHab station(stations will now be labelestations AthroughlL)
A LatlryR adraArAz2ya NBE RSaA3IyFGISR o6& YINJAyYyS3
station letter (Kor L), and by marking the island location and station on a site map.

Islard stationsi.e., K and L, should be selected at randerg, toss a pencil randomly onnaap, letting
the sharp end point to the nearegtlandlocation, if needed, repeat to idenfly station L.

LITTORAL AND SHQRELINE ACTIVITIES
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6.1.3.3.2 Ambiguous Shorelines

The shoreline is defined as the$WNF I OS o0SHis$Sy OLYVYREGA2ya | yR NA LI N
conditions. In most cases, the shoreline will be easily identified as the current waterline. In some

instances, however, the shoreline might not be obvious. Listed below are some generabs#uatd

rules that should be applied mmbiguous shorelines

A If there has been a significant drop in lake level due to droymirposeful drawdowngdam
repair, or other reasons, shallow areas may be exposed that are usually covered with water.
In thiscase, consider the current waterline as shoreline for the purposes of this survey, not
the normal waterline.

A If there are extensive very shallow areas or shoals, consider the shoreline to be the
boundary between the shallow area and deeper open water gdised by ease of access by
a small sampling boat.

A If access to the true shoreline is prevented by an area of dense aquatic or terrestrial
vegetation, consider the shoreline to be the boundary between the vegetation and deeper
open water. Againdefine theoperational shoreline by ease of accessatgynall sampling
boat. This may result in a riparian zone that can be more of a wetland than an upland
vegetation plot.

A If ariver or stream enters a lake, the shoreline begins where no flow is visible.

A If there is flooding, try to find the position of the normal high water mark. The normal high
water mark may be evident by the extent of flooded trees or other terrestrial vegetation.

6.1.3.3.3 Actual shoreline is different than appears on the map

The goal of the lpysical habitat survey is to characterize the lakeshore based on observations of
conditions at 10 evenly spaced PHsaationsaround the lake. Adjustments to station locations might be
needed if the field crew runs into unusual conditions or problems.\Bele some rules concerning
modifications to the station location(s).

A If only a small portion of the shoreline differs and it does not affect, or only slightly affects, a
PHab site location, sketch the lake shoreline on the site map and reposition thangtifit
needed).

A If the difference causes a contraction of the shoreline and a PHab station location is lost,
sketch the lake shoreline on the site map and make a decisieittter: (a) keep the station,
relocate it on the revised shoreline map and adjgmte or all other stations in order to
keep stations evenly spaced around the lake (i.e., keep 10 stations), or (b) eliminate the
station altogether (i.e., reduce the number of stations).

A If the Site Map does not in any way match the lake shoreline, draew sketch map
approximating the shoreline, and-establish the 10 PHab stations. A quick way to locate 10
evenlyspaced PHab stations is to: (a) lay a piece of string on the lake perimeter, (b) pick up
the string, measure it, and mark out 10 equaltsaand (c) lay the string back on the
perimeter and use the marks to locate the 10 sites on the map.

6.1.3.3.4 PHab Station is inaccessible

A If a PHab station is inaccessible, you must make a decisgitht: (a) relocate the station
and adjust some or all othettations so that they are evenly spaced around the lake (i.e.,
keep 10 stations), or (b) eliminate the station altogether (i.e., reduce the number of
stations). The size of the lake will help drive this decision.
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A Draw all adjustments to the shoreline basen field observations directly on the Site Map
and explain the adjustments in the comments section ofRhgsical Habitatorm.

6.1.3.3.5 Identifying Relocated and New Stations on the Form

Use the following notations when recording station location modifications.

A If you relocate a station, note the new location on the Site Mapféhih the bubble
correspondingtoth@ NA AA Yy £ & d (A 2 yPhysBal Habititbrd.dndI dX G/ € 0
addition,fillinthea { G G A 2y wS fortlfoimScRrdicate dzattbe s&tion has
been moved from its originally intended location.

A If a station is lost and cannot be replaced, cross out the original station location on the Site
Map, fill in the bubble corresponding to the original station lettend¥ A f f DiogfS K&K S &
bubbleon the Physical Habitaform.

6.1.4 Establishing the Physical Habitat Poat each station

Establish a plot for physical habitat characterization at each PHab stagieisually estimating the plot
dimensions. Mstlittoral, shore, and neashoreobservations and measurementan be maddrom the
boat atthe observation point 10 m offhore (estimated by eye). Limit observations at each station to
the area that is within the defined plot dimensiofelditional observations of human activities are
made adjacent to or behind the defined platg)fter setting plot dimensions, you may need to move
around within the littoral plot to see or probe the bottgrar even go onto shore to make observations.

6.1.4.1 Physical Habitat Plot Dimensions

You will identify upo four distinct zones within each physical habitat geigure6.1), where you
estimate the zone dimensions by egewith the aid of a rangefinder

6.1.4.1.1 Littoral

This withirlake zone is a fixed size that ishSvide along the shorelinend extendingLO m offshore
into the lake.

6.1.4.1.2 Shoreline

The shorelindandis a fixed 15m wide stripalong the shordrom the present water lindo 1 m inland.

If the horizontal drawdown distance id , the shoreline band is within the riparian plot; if the
horizontal drawdown is >1 m, the shoreline band is within the drawdown plu. shoreline boundary is
defined as the approximate interface between "ldie" conditions and riparian or wetlaneditions.

In cases where the lake shoreline is not obvious (e.g., where there is evidence of large seasonal chan
in lake level)define the shoreline as the current waterline. In cases where the lake shoreline is not
visible, define the lake shoreline ghe approximate boundary between open water and swamp or
marsh conditions into which your boat could not easily move

6.1.4.1.3 Drawdown

Under all circumstances, vertical height and horizontal distance of drawdowater level fluctuations

are measurear estimdaed. When horizontal drawdown is greater than 1 m, establish a drawdown zone
plot with a fixedwidth (15 m) butwith a variable extent inlandThe inland extent of the drawdownal

is equal to the horizontal extent of drawdown and may differ among thEH@b stationsdepending on

the topography at eachtation. It isdetermined by your judgment and measurement of the horizontal
drawdown distance from the shore thé normal high water mark at easlation.

LITORAL AND SHORELINE ACTIETIES

The vertical height can be visually estimated or measured wsttigometer as a level in combination
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with asurvey rodor metric tape measureSimilarly, the horizontal distance up the bank between the
current lake level and the evidence of the normativater level can be estimated visually, or
measured withwith a laser range findesurvey rod or metric tape measunhen distances are greater
than approximately 15m

The intent of the drawdown assessnités to capture and track changes in the magnéud lake level
fluctuation or progressive decline or drawdown of lake levels relative to the normal high water mark.
The normal high water mark is best indicated by the terrestrial vegetation and substrate present. In
most regions of the US, summertimééalevels will be below the high water mark, so the NLA
assessment may register a small amount of drawdown for most lakes. Negligible drawdown depends, to
some extent, on the size of the lake. For NLA, an assessment of the vegetation and potentiakfish cov

in the drawdown plois not requiredwhen horizontal exposure of the littoral bottom is <1fine

vertical and horizontal drawdowmust still be measured and recordé@dorder to establish the range of
natural variability in lake level fluctuations

6.1.4.14 Ripaian

At stations that have less than 1 m horizontal distance of-lakel fluctuations or anthropogenic
drawdown, there will be no drawdown zoad you will thereforalefine the ripariarplotas a 15 m x

Mp Y &ljdzr NB f 2 Ol { &ékefinedin séckof 6.114:1(2gaending 153rRri#asd. When a
drawdownplot isdefined the riparian zone plot is a 15m x 15m square just inland of the drawdown plot
(i.e., a fked size 15n wide alongthe shoreline and extendg 15minlandfrom the normal igh-water

mark

6.1.4.2 Physical HabitatStation Layout Procedures
6.1.4.2.1 Normal High Water

1. Using the present shieline, place the littoral plottakeward fromthe OdzZNNB y G 61 G SNDa S
the operational shorelinas defined in previous sections

2. Draw or sight a stralg line inlandperpendicular tahe shoreline. If this line does not intersect
with the normal high water mark, move the littoral plot lateraityeither directionuntil the
perpendiculatdine intersects the normal high water markihoose to move the pldeft or right
based on the direction which results in the least distance moved.

gadtlroftAakK I M Y &aK2NBft AyS&theédpefaionasioreink S OdzZNNB vy i

4. Establishthe riparian plotinland fronthe OdzZNNB y i 6 G SNR& SRralife 2NJ 1 KS 2
identified abovelf using an operatioal shoreline, the riparian plot may include shallow water
and/ or impenetrable wetland.

5. Theleft and rightedges of theiparianplot, the shoreline bandandthe littoral plat should all
align with one anothe

6.1.4.2.2 Below Normal High Water (Drawdown)

1. Using the present shoreline, place the littoral plBtN2 ¥ G KS OdzZNNBy G g1 4§ SNDa
operational shroreline lakewaras defined in previous sections.

2. Draw or sight a straight line inland perpendicular to the shioe. If this line does not intersect
with the normal high water mark, move the littoral plot laterally in either direction until the
perpendicular line intersects the normal high water mark. Choose to move the plot left or right
based on the direction whh results in the least distance moved.
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3. Establish a 1 m shoreline band at the currentw SN & S RIS Zidfelink S 2 LISNI (A 2

4. Establish the riparian plot inland frothe normal high water marklentified above.

5. Establish a drawdown plot between thetbral and riparian plotslf the drawdown plot is
greater than 1 m, cover estimates will be assessed in this plot.

6. The leftand right edges of the riparian plot, the shoreline battg littoral plot, andthe
drawdown plotshould all align with one another.

6.1.4.2.3 Above Normal High Water (fooding)

1. Establish the littoral plotdakeward fromthe normal high water markwhich may be evident by
the extent of flooded trees or other terrestrial vegetatidakeward.

2. Establish the ripaan plotinland from the normal high water mark. In flooded situations, the
riparian zone might be dry, partly flooded, or completely flooded with lake water.

3. 9a0lrofAaK I M Y aK2NBfAYS o6FlyR Fd GKS OdzZNNBy i
band might le within or inland fronthe riparian plot.

4. The left and right edges of tirgparian plot,shoreline bandandthe littoral plat should all align
with one another.

6.1.5 General Observations
Begin the physical habitat characterization with generadeslations.

1. Set up your plawithin your physical habitat station

2. Measure and record the lake depth 10 m from the shore at each PHab station (observation
point)

3. Note on thePhysical Habitaform whether there is shoreline floodinge., observed water level
presently above the normal high water mal®) filling in the Yes or No bubble

a. Ifflooding is presenttry to find the position of the normal high water mark, which may
be evident by the extent of flooded trees or other testdal vegetation. Measure the
RSLIWK G GKAA LRAYGT NBO2ZNR (GKA& a GKS aRS
distance from this normal high water position landward towards the margin of flooding;
this establishes the location of the 1m shoreline 8amd the horizontal distance of
flooding. The riparian plot is located as a 15 x 15 meter square abutting the normal hig
water mark, regardless of whether it is dry, partly flooded, or completely flooded with
lake water.

b. If the current water level is nabove normal high water, enter zeros for height and
horizontal distance of flooding.

4. Note on the Physical Habitaform whether thehorizontal drawdown distance is greater than
1mby filling in the Yes or No bubblBegardless of the amount of drawdownlake level
fluctuation, measurer estimate itby recording the vertical heighand the horizontal distance
between the present lake level and the normal high water llithe horizontal drawdown
distance is &m, drawdown zone cover estimates are left blank in the form, but you still need to
measure theverticalheight and horizontal distance of drawdown. Note that these

LITTORAL AND SHORELINE ACTIVITIES
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measurements or estimates may be zeros if the water levelos abovethe normal highwater
mark, but should never be left blank
5. Record the bank angle description that best reflects the current shoreline that is dominant
within your field of vision in th& mshorelineband
a. Near vertical/undercut (>75 degrees)
b. steep (>30 to 75 degrees; nedands to climb up)
c. gradual, (5 to 30 degrees; can walk ;um)
d. flat (<5 degrees)
NOTEComplete thiestimateeven if there is no drawdown.
6. Record the presence or absence of water surface scums, algal mats, or oil slicks within the
littoral zone.

6.1.6 Estimate Substrate Characteristics

You willestimate and assign percentage arealerfor substrate typege.g. bedrock, boulders, cobble,
gravel, sand, silt/clay/muck, woody debris, organic matter, and vegetadind)also for fish habitat
cover, aquatic macrophytes, and terrestrial vegetation. The categories are as follows:

A 0= absent (0% cover)

A 1= sparse (<10% cover)

A 2 = moderate (1@ 40% cover)

A 3 =heavy (>4 75% cover)

A 4 =very heavy (>75% cover)
Whenestimating covecombinationsin the substrate section of thehysical Habitaform,
combinations consider thiahe combined cover of the various types of substrate should add up to
approximatelyl00%. Because you are assigning cover percentage catedoolest various
combinations of the high and low end of each class. Accordimgige than one classiightbe given
sparse (1), moderate (2), or heavy (3) ratings. One dominant class with no clear subdominant class might
be ranked very heavy (4) with #tle remaining classes either sparse (1) or absent (0). Two dominant
classes with more than 40 percent cover can both be given a 3.

Estimate the areal cover of bottom substrate types and patrticle size classes observed within the littoral
and the shorelineanes. Cover categories range from absent to very heavy. Record all observations by
filling in the appropriate bubbles on tHehysical Habitaform. In most cases these estimates can be
made from the boabr can be made while wading preferred Substratetypes not present should be
assigned zero cover.
A If the bottom substrate is not visible, you shoulipe the bottom beneath the boat with
the sounding rod (you may have to move closer to shore if you are too deep to use the rod).
Soft sediment can be bught to the surface for examination. Hard sediments can be "felt"
with the sounding rod. Sandy substrate can be "felt" or "heard" by twisting the sounding rod
and detecting grittiness. Estimating cover of various substrate types will typically require
multiple probes within the littoral plot. If you have to move into shallow water to use the
sounding rod to observe sediment characteristics, flag the observation and record the depth
where you observed the sediment.
A If the bottom is covered with materialsktS NJ G Ky YAY SN} f &dzmadNF GdSa:
5SONAaAEY ahNHBHIFYAO 6ftSIFETF LI O1Z RSUNARGddzAOGE T 2 NJ
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A If the substrate is concealed and remote sampling is not possible, use "Not observed" flag
(K).

Recordthe color ofsediment within the littoraplot.{ St SO0 bb2y S¢ 2NJ ahiKSNb AF
match one of the color categories options on tfRbysical Habitatorm.

Record sediment odor within the littoral zoneor sediment odor, the choices are,31 (sulfurous,

rotten egg), "Anoxic" (sewagmor), "Chemical" (strong odor like turpentine, paint, etc.), "Oil", or

GhiKSNbh 6AyOfdzZRAY 3 Ydzadezr 2NHIFIYAOS FYyR FAakKe 2R2N
comment section of the form.

6.1.7 Estimate Aquatic Macrophyte Cover

Note and reord whether macrophytes extend lakeard from the observation poinge.g., further than
10 meters from the shoreline).

Estimate the areal cover of submerged, emergget, has erect portions above the water surface)
floating/floating leafed(eitherrooted or nonrooted vegetation) and total macrophytes within the

littoral zone. Cover categories range from absent to very heavy, as describdddrEach of thehree

types of aquatic macrophyte (submergent, emergent, floating) can have cover ranging €r&60%.

They are evaluated independently, so the sum of their separate covers is theoretically 0% to 100% times
the number of types. Sanpicontrast to substrate cover percentages, the combigeder of submergent,
floating, and emergent aquatic macrophytes could theoretically add up to 3@@&4do the overlap of

plant types within the water columiThe fourth question on the form about aquaimacrophyte cover

asks how much areal cover is there if you ignore the types and just estimate how much of the littoral

plot has aquatic macrophyte cover of any type, where this value is constrainetiG0%.

Aswith substrate, estimating aquatic macrioypte cover may require multiple probes within the littoral
plot. Record all observations by filling in the appropriate bubbles orPthesical Habitaform. These
estimates can be made from the boat or while wading.

A If you cannot see or probe tHeottom, move closer to shorglag your observatioand nde
your new location and depth in the comments field on the form

6.1.8 Estimate Fish Habitat Cover

Estimate the areal cover of potential fish habitat observed within the littplat and, when presentn

the separate drawdown zone plot.ittoral fish habitat covefeatures are within or partially within the
water and conceal fish from aquatic and terrestrial predators such as large fish, otters, kingfishers, an
osprey.When evaluating cover of potential fislalbitat in the drawdown zone, eever, estimate the
percentage cover that would be present at normal high water conditions, when these features would b
inundated.Cover categories range from absent to very heavgpesifiedin Section6.1.6 Record all
observations by filling in the appropriate bubbles on Bteysical Habitaform. In most cases these
estimates can be made from the bodistimatingfish habitat cover may require multiple probes within
the littoral plot. If certain cover types are not present, mark absent (0% cover) as your entry. In contrast
to the cover of substrate types, the sum of the various types of fish habitat features caad100%,
sometimes summing to several hundred percdgaich type of fish cover can have cover ranging from 0
to 100%. They are evaluated independently, so the sum of their covers is theoretically 0 to 100% timeg
the number of cover type€stimate and reord cover for the following fish habitat types:

A Aquaticmacrophytesand Inundated Herbaceous Vegetation: Submerged, floating, or
emergent live aquatic or newoody herbaceous plants

A Woody Debris/Snags: Inundated or partially inundated dead trees, branches, or rootwads

fEs
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with diameter >0.3 m (1 ft)
A Woody brush/woody debris: Inundated dead or living woody vegetation <0.3 m diameter.
A Inundated Live Trees: Inundated portions of trees >0i8 giameter

A Overhanging Vegetation: <1 m from the water surface (do not include higher overhanging
vegetation, which might provide perches for birds such as kingfishers)

A Ledges or Sharfprop-offs: Overhanging banks, submerged rock shelves, and steeinglop
rock walls

A Boulders: Larger than basketball size

A Human Structures: Docks, barges, houseboats, swimming platforms, tires, car bodies, and
habitat enhancement structures (e.g., log rafts)

Note: In the drawdown zone you will estimate thetential fish cover The potential fish cover

estimates are made only if theris a visible drawdown zomtending >1 m from the shorelinEor

these2 0 A SNII GA2yax (GKS 1jdzSadA 2y drawdlown Zofelwére iQuAdA&INI ¢ 2 dzf R
i.e.,it were to becomepart of the littoral zon@ aThen, for example, a bunch of dried aquatic

YI ONR LK (GSa ¢ 2 dd IRundatéd Hérbalgeduis eigtibné) aswould newlygrown

terrestrial grassed. & LINHza G NBS&a f ST & KA dnated Mivie BEsNB3n ¢ 2 dzf R |j dzl
diametertand @S NK I yIAy3d @SIASGIGA2Yy NR2GSR 020S (GKS RNJI ¢
Vegtationg A G KAY MY 2F (GKS {dz2NFI OS¢ o

6.1.9 Estimate the Cover and Type of Riparian and Drawdown Zone Vegetation

Three independent layers of riparian vegetatiaill be examinedeach of which can range in cover from

0 to 100%. The ground layer components must add up to 100% because this layer includes bare ground
and water. The midayer and upper layer do not include ground or water, so vegetation within these
layers do not have to add up to 100%.

The areal cover of different types of vegetatiaill be estimatedn the riparianplot and, when present,

in the drawdown zone. Vegetation cover is divided into three layers, which are described below.
Remembethat individual plants can contribute cover to more than one lagied cumulatively the

three layers can potentially add up to 300% cover (up to 100% per layerhdisthat some things

other than vegetation are possible entries for the "Ground Cover" |ég/gr, water or barren ground).
Within each layer, the summed cover cannot exceed 100 the ground layer covers must add up to
100%. As with the other visual cover estimates, you are assigning cover percentage categories, so the
summed cover is estinied by looking at various combinations of the high and low end of each
percentage cover class.

6.1.9.1 Canopy Vegetation (greater than 5 m high)

Record the type of vegetation in the canopy as deciduous, coniférmesileleafed evergreen)
broadleaf evergreen,ramixed, where mixed is defined as a segment whbosen if there is more than
one of these types of vegetatidhat hasat least 10%real coveragdf no canopy exists in the plot, do
not mark any of the bubbles.

Estimate the areal cover of big (trunk.8 m diameter at breast heigfdbh]) and small (trunk <0.3 m
dbh) trees.Cover categories range from absent to very heavy, as descritiettion6.1.6 Record all
observations by filling in the appropriate bubbles on Bteysical Habitaform.

Total cover in the canopy layer can range anywhere from 0% to 100% depending on conditions present.
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6.1.9.2 Understory Vegetation (5m to 0.5m high)

Record the typef vegetation in the understory as deciduous, coniferous, broadleaf evergreen, or

mixed, where mixed is defined as abolfeno understory exists in the plot, do not mark any of the
bubbles.

Estimate the areal cover all woodyvegetation(which includes both the trunks and branches of trees
and shrubs, woody stems of perennial plants, edad tall herls,grasses, and forb€over categories
range from absent to very heavy, ggecifiedin Section6.1.6 Record all observations by filling in the
appropriate bubbles on th@hysical Habitaform.

Total cover in the understory layer can range anywhere from 0% to 100% depending otoosndit
present.

6.1.9.3 Ground Cover (lower than 0.5m high)

Estimate the areal cover of woodwgetation; tall herls,grassesand forbs; standing water or
inundated vegetation; and barren, bare dirt, or buildingseas of exposed rock or bedrock should be
consideB R W0 CdEatgdgodes range from absent to very heavgpasifiedin Section6.1.6
Record all observations by filling in the appropriate bubbles orPtinsical Habitatorm.

Ground cover is the only layer in which cover estimates should add up to roughly 100% (as opposed to
ranging from 8100% in the other two layers). Certain growuler types should be considered mutually
exclusivei.e., if ground layer vegetation overlays barren ground, record the vegetation cover even
though there is barren ground beneath it

6.1.94 Considerations for Drawdown conditions
Drawdown Zone vegetation entri@se located to the right of Riparian Zone Vegetation onRhgsical
Habitat form. They are filled out only if there is a drawdown zexéending >1 m from shoréJnlike the
case with potential fish cover, record these vegetation estimates just as yaheme--i.e.,do not in
this case imagine that the drawdown zone is under water.ekample:there must be water on the
IANRdzy R 0S®3ds LIzZRRE Sao0 G2 inndate82 3 3/S (SHYTWIANRY €F 2ANY alakis yF
zone. Large trees rooted abovieetdrawdown zone can contribute cover over the drawdown zone.
S5NASR FljdzZ- GAO YIONRBLIKedS @S3aSialriazy O20SNI A4
that it is dried aquatic macrophytes. There nagobe a lot of zeros for vegetation in theawdown
zone(especially if the drawdown is fairly recent)

4 é
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6.1.10 Record Evidence of Human influence
You will record any observations of human influences withinittaral, riparian, and when present,
drawdown zoneplots. Human influences within the littoradlot will be recorded in different locations on
the form depending on whethesr notthere is a drawdown plot
1 Whendrawdown or lake level fluctuations are minimal, i.e., <1 m horizontal distance, there is n
drawdown zone plotandthe drawdown zone human influence fieldll be left blank Human
influences in the littoral plot are recordealongwith the influences irriparian zone ploand
recorded in the riparian zone portion of the form
1 When a drawdown zonextending >1 m fronshoreis presenta drawdown plot is defined and
human influeceswithin both the drawdown andittoral zone are recordeth the drawdown
portion of thePhysical Habitatorm.

LITTORAL AND SHORELINE ACTIVITIES
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Within each zone, observations are recorded as not present (0), present oatsider adjacent to (P),

or containedwithin (C) theplot area(Figure6.2). Record all observations by filling in the appropriate
bubbles on thePhysical Habitaform.¢ KS LINREA YA (& at ¢ 1 2ySa KI @S |
Figure6.2. If there is no drawdown zone plot, all C and P human disturbances in the littoral plot are
recordedon the riparian part of the fornalong with human influences present in the riparian zone, and
the drawdown portion of the human influences section will be lefikldn contast, if there is a

drawdown zone, all C and P human disturbances inittwed! plot are recorded in the drawdomvpart

of the formalong with human influences present in the drawdown zone

C2NJ SIOK 1T2yS YR AyFTfdzSyO0S:z AYyRAOFIGS G(GKBo LINBaSyoO
not mark "P'for a particulainfluencetypeifitisk £ NS I R& WlthhtzoBdisedtherdore

influential proximity codg. Human Disturbances absent (0) and withlot (C) are straightforward. For

Present but outside or adjacent to the pl6f®), use these guidelines:

puji
w
|

1 A disturbance is marked "P" if the disturbancedsrsentirely outside of any of the
plots, but is adjacent to (i.ewithin 15metersleft or right hand side of the entire
Littoral-DrawdownRiparian plo), or behind the riparian plot within the defined areas.

f Adisturbance iglsoY I NJ SR & tturbankefis séeld BehiiAbat entirely outside
of all of the plots but is visible looking -@hore through the three plot zones (littoral,
drawdown, and riparian)

9 As aresulta single disturbanciat is adjacent to both plots woulde marked "P" in
both the RipariarLittoral and the Drawdown zones.

9 Ifthere is a drawdown plot, the presence pffl humgnAinvﬂuence item WITHIN THE A
[L¢chw! [ t[he¢ Aa NBO2NRSR I &fortnfedy., donsidell KS 5 w!
the littoral and drawdown zones to be a single plot when drawdown is present)

1 Ifthere is NO DRAWDOWN PLIQT, the riparian plot abuts thehoreline then human
RAAGdz2NDFyOSa Ay GKS £ AGG2NI  pardn paitionroNS NS O2 N
the form (e.g., consider the littoral and riparian zones to be a single plot when no
drawdown is present)

Figure6.2 Human disturbance and proximity determinations
Gs=Marked on form ascontained within riparian plot
Pz =Marked on form as djacentto riparian plot
G =Marked on form as contained within drawdown zone
P, = Marked on form as adjacent to drawdown zone


























































































